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Volatile  Oil  qf  Liquid  Storax,  dmuimene,  Cinnamomin,  CHnnamol;  CifuuaniM. 

Cinnamene,  whiob  was  first  obtained  by  Simon  and  Herzo^,  mixed 
with  a  large  quantity  of  benzin,  tben  pure  by  Gerbardt  and  Cabours, 
was  considered  by  tbem,  as  well  as  by  E.  Kopp,  to  be  identical  with  the 
oil  of  Storax  liquidiu  first  obtained  by  Bonastre,  and  more  thoroughly 
investigated  by  Simon,  although  the  former  is  not  converted  into  solid 
metastyrol  by  heating.  Blyth  and  Hofmann  conjecture  that  the 
cinnamene  is  mixed  with  other  hydrocarbons,  resulting  from  the  distilla- 
tion of  the  cinuamate  of  baryta,  which  prevent  the  transition  to  the  solid 
state;  this  is  rendered  more  probable  by  Hempel's  experiments,  who 
seems  to  have  obtained  real  styrol  by  distilling  cinnamate  of  copper,  and 
by  passing  cinnamic  acid  vapour  through  a  red-hot  tube.  It  appears 
doubtful,  whether  the  cinnamol  which  Scharling  obtained  by  distilling 
the  resin  of  Peruvian  balsam,  is  identical  with  styrol,  on  account  of  the 
difference  in  its  boiling  point,  and  its  behaviour  with  oxygen. 
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2  PRIMAHY  NUCLEUS  C^B^:  STTROL  Ci«H«. 

Source,     In  Siorax  liquidus. 

Formation.  1.  Hempel  obtained  Btyrol  by  tbe  action  of  a  red  heat  upon 
cinnamic  acid. —  2.  Cinnamene  is  formed  in  the  dry  distillation  of  cinnamic 
acid  with  excess  of  caustic  baryta  (Gerhardt  &  Cahours);  or  with  potash,  in 
which  case  a  considerable  quantity  of  bensol  is  formed  (Simon,  Herzog, 
Blyth  &  Hofmann);  in  the  dry  distillation  of  cinnamate  of  copper.  (E.  Kopp, 
Hempel.)  —  3.  The  oil  which  Mulder  obtained  by  the  action  of  a  red 
heat  on  oil  of  cinnamon^  and  the  oil  obtained  by  F.  d*Arcet,  in  the  same 
way  from  camphor,  have  properties  similar  to  those  of  cinnamene.^ — 
4.  The  oil  arising  from,  the  dry  distillation  of  dragon's  blood  cottsuAB 
styrol,  which  is  converted  into  metastyrol  by  rectification.  —  5.  The  oil 
named  by  Couerbe,  Octocarhure  quadrihydrique^  which  passes  over  after 
the  toluol  in  the  rectification  of  resin-oil,  seems  to  be  a  kind  of  styrol. — 
6.  In  the  dry  distillation  of  the  resin  of  Peruvian  balsam  mixed  with 
pumice  stone,  a  distillate  is  obtained^  containing  benzoic  acid,  wood  spirit, 
and  cinnamol.  (Scharling.') 

1.  Freparation  of  Styrol,  ^  10  lbs.  of  liquid  storax  are  distilled  with 
7  lbs.  of  crystallised  carbonate  of  soda  (in  order  to  retain  cinnamic  acid}^ 
and  60  to  70  quarts  of  water.  An  aqueous  milky  distillate,  with  a  light 
yellow  oil  swimming  upon  it,  then  passes  over,  which  is  freed  from  watcff 
by  chloride  of  calcium.  (Simon,  Blyth  &  Hofmann.)  Out  of  41  lbs.  of 
liquid  storax,  12oz.  of  styrol  were  obtained  by  dhitillation  j  another  time, 
only  3oz.  were  obtained  out  of  24  lbs.  of  older  storax.  (Blyth  h 
Hofmann.)-^ Simon  took  for  20 lbs.  of  storax,  14lbR  of  cmtalRse^J 
carbonate  of  soda;  Blyth  and  Hofmann  found  that  7  lbs.  were  sufficient.  — ^- 
The  quantity  of  styrol  obtained  from  20  lbs.  of  liquid  storax,  varies  from 
loz.  to  5ioz.,  probably  in  consequence  of  the  storax  being  prepared  by 
melting  out,  in  which  operation,  varying  quantities  of  oil  are  lost,  and 
because  tbe  older  tbe  storax,  the  smaller  is  the  proportion  of  styrol  con- 
tained in  it.  (Simon.)  E.  Kopp  distils  liquid  storax  with  5  or  6  tim«s  its 
weight  of  pure  water,  because  soda  causes  considerable  frothing  and  or^* 
flowing.  In  order  to  obtain  styrol  perfectly  colourless,  it  is  rectified,  about 
one- third  being  thereby  converted  into  metastyrol,  which  remains  behind. 
(Blyth  &,  Hofmann.)  Resin  of  Peruvian  balsam,  mixed  with  fragments 
of  pumice,  is  heated  in  a  retort  to  dull  redness;  and  the  oil  which  passes 
over,  together  with  benzoic  acid  and  an  aqueooa  liquid,  is  subjected  to 
fractional  distillation.  The  part  which  passes  over  under  175°,  and  is 
lighter  than  water,  is  collected,  repeatedly  distilled  with  solution  of 
caustic  potash,  allowed  to  stand  several  days  over  pieces  of  caustic 
potash,  and  then  distilled  at  a  temperature  not  exceeding  \$(f.  The 
distillate  is  dried  with  chloride  of  calcium,  treated  with  potassium^ 
whereby  hydrogen  is  evolved,  and  the  fluid  part  is  decanted  from  the 
resulting  gelatinous  precipitate,  and  distilled  ;  the  boiling  point  gradually 
rises  from  100^  to  140^,  at  which  point  all  the  styrol  has  passed  over, 
whilst  metastyrol  remains  behind,  to  the  amount  of  two-thirds  of  the 
liquid  employed.     (Scharling.) 

2.  Preparation  of  Cimmmene,  1  part  of  cinnamie  acid  is  distilled  at 
a  gentle  heat  with  4  parts  of  caustic  baryta.  With  careful  heating  the 
residue  is  but  little  blackened,  and  nothing  is  formed  bat  earbonio  acid 
and  cinnamene,  —  When  1  part  of  cinnamie  aeid  is  distilled  over  a  naked 


STYROL.  • 

cbarcoal  fire  with  3  pis.  of  dry  canstic  potash,  the  heat  being  gtadaally 
raised,  first  water  passes  over,  and  then  a  clear  oil,  which  at  last  is 
tinged  brown,  whilst  carbonate  of  potash  and  charcoal  remain  in  the 
retort  The  oil  which  has  passed  orer  is  rectified.  (Simon,  Hersog.)  — 
Mitscherlich  (Lehrh.  4  ed,,  1,179)  showed  that  the  oil  thus  obtained^ 
which  according  to  Herzog,  boiled  at  89^  could  not  be  a  pure  product; 
Blyth  and  Hofmann  found,  that  by  submitting  it  to  fractional  distillation^ 
benzol  distilled  orer  at  lOO"";  that  which  passed  over  afterwards  could 
not  be  obtained  at  constant  boiling  point,  the  thermometer  gradually 
rising  to  200^  The  distillate  at  140''  formed  with  bromine  a  white 
crystalline  mass,  similar  in  its  properties  to  bromide  of  styrol. 

3.  If  the  vapour  of  oiunamic  acid  be  passed  through  a  tube  filled 
with  fragments  of  glass,  at  a  dull  red-heat,  a  dark  brown  liquid  is 
obtained,  which  on  rectifying  with  water,  yields  pure  styrol.  (Uempel.) 
—  4.  Ginnamate  of  copper  (obtained  by  precipitating  the  potash  salt  with 
sulphate  of  copper,  washing  the  precipitate  and  drymg  at  100°)  is 
submitted  to  distillation,  and  the  colourless  oil  which  has  passed  over, 
is  freed  from  -undecomposed  cinnamic  acid  with  dilute  potash,  washed 
with  water,  dried  with  chloride  of  calcium,  and  rectified.  (Hempel, 
E.  Kopp.).. —  5.  Vapour  of  oil  of  cinnamon,  or  oil  of  cassia,  is  passed 
through  a  tube  heated  to  bright .  redness,  the  receiver  being  cooled  with 
a  freezing  mixture.  (Mulder.) — 6 .  Vapour  of  camphor  is  passed  over  iron 
at  a  red  heat,  and  the  resulting  oil  is  rectified  at  145°.  (F.  d'Arcet.)  — 
7.  On  rectifying  th&  oil  obtained  by  the  dry  distillation  of  dragon's 
blood,  an  oil  is  obtained  at  180^,  which  by  repeated  distillation,  at  first 
yields  only  toluol,  then  a  mixture  of.  toluol  and  styrol^  and  lastly  pure 
styrol.    (Blyth  <S^  Hofmann.) 

Prep^ife$,  Styrol  is  mobile  and  perfectly  limpid  (Simon,  Blyth  & 
HofnuMin);  refracts  light  like  creosote.  (Simon.)  Index  of  refraction  for 
the  red  ray  =  1*533  (Blyth  &  Hofmann),  1  -505.  (Scharling.)  Like  liquid 
storax,  it  has  an  odour  of  naphthalin  (Simon);  it  has  a  strongly 
persistent  peculiar  aromatic  odour  of  benzol  and  naphthalin^  and  a 
bnmiDg  taste.  (Blyth  &  Hofmann.)  Sp.  gr.  =  0*924.  Boils  at  145•75^ 
Makes  grease-spots  on  paper  which  rapidly  disappear.  (Blyth  k  Hofmann.) 
Boils  below  140°.  (Scharling.)  Becomes  somewhat  less  mobile  at  —  20°, 
but  does  not  solidify.  It  is  converted  into  solid  metastyrol  when  heated, 
either  to  its  boiling  point,  or  for  half  an  hour  to  200  ,  or  when  kept  at 
100°  for  a  considerable  time  in  a  sealed  glass  tube.  (See  Metastyrol.) 
(Blyth  &  Hofmann,  Hempel.)  —  Cinnamene  is  perfectly  limpid  and 
imells  very  much  like  benzol  (Gerhardt  <&  Cahours);  has  an  odour  very 
like  that  of  styrol,  but  more  pleasant  (Blyth  &  Hofmann);  it  is  colourless^ 
veiry  mobile,  refracts  light  very  strongly  like  bisulphide  of  carbon;  has  a 
penetrating  aromatic  odour,  and  a  burning,  peppery,  aromatic  taste, 
leaving  a  sweetish  after-taste.  (E.  Kopp.)  Sp.  gr.  2*951  at  0°  [it  should 
be  0-951.  Gm,]  at  15*  only  =  0-928.  (E.  Kopp.)  Vapour  density  =  3-55. 
(Cahours  &  Gerhardt.)  Boils  at  140°  (Cahours  &  Gerhardt);  at  144°. 
(£.  Kopp.)  When  pure  cinnamene  is  reauced  to  one-fifth  of  its  bulk  by 
disttllation,  the  residue  is  pale  yellow  and  very  thick,  but  never  so  solid 
as  in  the  Jcase  of  styrol;  the  residue  on  being  entirely  distilled,  yields 
p^ectly  fluid  cinnamene.  (E.  Kc^p.)  The  oil  which  Hempel  obtained, 
by  distilling  cinnamate  of  copper,  or  by  passing  the  vapour  of  cinnamic 
acid  through  a  red-hot  tube,  yielded  metastyrol  when  rectified. 

The  oil  obtained  by  passing  the  vapour  of  camphor  over  red-hot  iron, 
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is  of  a  pale  yellow  colour,  lighter  than  water,  and  has  a  peculiar  odour 
which  is  different  from  that  of  camphor,  if  the  distillation  by  conducted 
slowly.  (F.  d'Arcet.)  The  oil  obtained  by  passing  the  vapour  of  oil  of 
cinnamon  or  of  cassia  through  a  red-hot  tube,  remains  fluid  at  10%  and 
boils  at  153?,  (Mulder.)  Couerbe's  Octocarbure  qtiadrikydrique^  la  a 
pale  yellow  liqnid,  of  sp.  gr.  0'838;  it  smells  strongly  of  phosphoretted 
hydrogen^  and  distils  between  135°  and  140°. —  Vapour  density  =  3-765. 
It  rapidly  absorbs  oxygen  from  the  air^  and  reddens  on  the  addition  of 
sulphuric  acid. 
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Stjrol  vapoar  2 

1 


7-3104 
3-6552 


Deeompositwng.    1.  The  vapour  of  styrol  may  be  passed  through  a 

red-hot  glass  tube  without   decomposing.      A  cotton  wick  steeped  in 

styrol,  burns  with  a  bright  and  very  smoky  flame.    (Blyth  &  Hofmann.) 

It  absorbs  free  oxygen  at  common  temperatures.     (Bonastre,  Blyth  & 

Hofmann.)  Styrol  absorbs  oxygen  slowly  (17*2  per  cent,  in  five  months), 

and  forms  a  soft  amorphous  mass,  which  yields  but  little  pure  acid  when 

treated  with  ammonia;  the  soda-salt  of  this  acid  in  alcoholic  solution, 

gives  an  abundant  precipitate  with  nitrate  of  silver,  which  soon  blackens, 

and  corresponds  to  the  formula  C^'H^AgO*;  the  portion    insoluble  in 

ammonia  contains  raetastyrol  and  a  soft  resin  of  an  agreeable  odour, 

soluble  in  ether.     The  styrol  obtained  from  the  resin  of  Peruvian  balsam, 

absorbs  less  oxygen  (scarcely  4  per  cent),  and  becomes  gradually  filled 

with  lon£f  crystalline  needles,  which  dissolve  with  the  gentlest  heat,  and 

form  with  ammonia,  a  yellow  oily  liquid,  which  is  readily  soluble  in 

alcohol,  and  on  evaporating,  yields  a  crystalline  salt  mixed  with  resin, 

which  on  being  recrystallised  from  water,  gives  a  small  precipitate  with 

nitrate  of  silver,  moderately  soluble  in  water.     This  precipitate  blackens 

in  the  dark,  and  contains  53-8  per  cent.  AgO,  so  that  it  cannot  contain 

benzoic  acid;  no   metastyrol  is  formed.      (Scharling.)  —  2.   Styrol   is 

resinised  by  distillation  with  nitric  acid,  benzoic  and  hydrocyanic  acids 

being  formed,  as  well  as  nitrostyrol  and  a  resin.    (Simon.)     Common 

nitric  acid  acts  very  slowly  on  styrol  when  merely  warmed  with  it; 

on  boiling,  the  styrol  becomes  yellow,  and  distils  over  with  the  acid 

but  slightly  altered,  and  only  after  being  redistilled  five  or  six  times, 

becomes  more  viscid,  at  last  sinks  to  the  bottom,  and  solidifies  into  a 


STYROJi,  5 

browo  resin  on  cooling.  The  oily  drops  which  pass  over  with  the  water, 
110  longer  smell  of  stjrol,  but  peculiarly  sharp,  like  cinnamon,  and  excite 
tears ;  thej  are  a  solation  of  nitrostyrol  in  other  oils,  probably  styrol 
and  oil  of  bitter  almonds,  and  solidify  at  20°  into  a  crystalline  mass, 
which  leaves  crystals  of  nitrostyrol  on  being  pressed.  The  aqueous  acid 
liquid  deposits  on  cooling,  crystals  of  benzoic  and  nitrobenzoic  acids;  the 
resinous  residue,  after  being  repeatedly  washed  with  water,  dissolves  for 
the  most  part  in  boiling  water,  whilst  nitrostyrol  evaporates  with  the 
steam;  when  no  more  nitrostyrol  passes  over,  the  solution  solidifies  on 
cooling  into  a  crystalline  mass,  consisting  of  benzoic  and  nitrobenzoic 
acids,  the  relative  quantities  of  which  depend  upon  the  strength  of  the 
nitric  acid;  undiluted  commercial  nitric  acid  yields  principally  nitro- 
benzoic acid,  while  the  diluted  acid  vields  chiefly  benzoic  acid,  which  on 
boiliog,  partly  evaporates  with  the  nitrostyrol.  The  formation  of 
benzoic  acid  is  probably  preceded  by  that  of  oil  of  bitter  almonds,  at 
least  the  distillate  at  a  certain  period  smells  decidedly  of  that  substance; 
prussic  acid  does  not  appear  to  be  present.  Styrol  dissolves  in  fuming  nitric 
acid  with  great  evolution  of  heat,  and  forms  a  deep  red  solution;  red  vapours 
are,  however,  evolved,  even  when  the  styrol  is  gradually  added  and  the 
liquid  artificially  cooled.  Water  precipitates  from  the  solution  a  soft 
yellow  resin,  of  the  odour  of  nitrostyrol,  which,  after  washing  with 
water,  yields  by  distillation  with  water,  rather  more  nitrostyrol  than 
is  obtained  by  the  use  of  a  weaker  acid.     (Blyth  &  Hofroann.) 

Cinnamene  is  converted  by  nitric  acid  into  a  crystalline  mass,  which 
appears  to  be  benzoic  acid.  (Gerhardt  &  Cahours.)  When  gradually 
dropped  into  fuming  nitric  acid,  it  dissolves  with  considerable  evolution 
of  heat  and  red  vapours ;  water  precipitates  from  the  solution  a  resin, 
which  yields  nitrostyrol  when  distilled  with  water.  On  boiling  with  an 
excess  of  concentrated  nitric  acid,  the  solution  becomes  filled,  when  cool, 
with  needles  of  nitrobenzoic  acid.  (E.  Kopp.)  — -  3.  When  nitrous 
acid  is  passed  through  heated  styrol,  a  violent  reaction  takes  place  and 
vapours  are  evolved  which  possess  the  irritating  odour  of  nitrostyrol,  and 
an  inodorous  crystalline  substance  is  formed,  almost  insoluble  in  water, 
alcohol  and  ether;  this  substance  has  not  been  more  closely  investi« 
gated.  (Blyth  &  Hofmann.)  —  4.  When  styrol  is  distilled  with  sulphuric 
acid,  bichromate  of  potash  and  water,  much  unaltered  styrol  passes  over 
with  the  vapour  of  water:  it  is  only  when  the  residue  becomes  thicker 
that  an  action  takes  place;  and  on  continuing  the  distillation,  crystals  of 
benzoic  acid  begin  to  float  on  the  distillate.  (Blyth  k  Hofmann.)  Cinna* 
mene  mixed  with  concentrated  chromic  acid,  solidifles  almost  imme- 
diately into  a  blackish  brown  mass. — On  boiling  this  mass  with  water,  the 
chromic  acid  is  reduced  and  white  sublimed  crystals  of  benzoic  acid  are 
formed.    (E.  Kopp.) 

5.  Styrol  absorbs  cMorine  with  avidity.  If  the  gas  is  slowly  passed 
through,  and  the  styrol  kept  cool  and  protected  from  sunlight,  no  hydro- 
chloric acid  is  evolved  and  the  oil  is  completely  converted  into  thick  chloride 
of  ttyrol;  if  more  chlorine  is  passed  through  the  liquid,  an  evolution  of 
hydrochloric  acid  commences,  because  the  hydrogen  in  the  styrol  then 
begins  to  be  replaced  by  chlorine.  When  chlorine  is  passed  through 
Btyrol  exposed  to  sunshine,  a  large  Quantity  of  hydrochloric  acid  is 
evolved,  and  the  oil,  after  several  days,  becomes  converted  into  a  viscid 
liquid  which  evolves  still  more  hydrochloric  acid  if  the  action  of  chlorine 
be  continued.  (Blyth  &  Hofmann.)  —  6.  With  excess  of  bromine,  styrol 
becomes  heated  almost  to  boiling,  evolves  hydrobromic  acid,  and  is  cou-' 
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yeried  into  solid  bromide  ofUptvl,  If  bromine  be  very  slowly  added  to 
siyrol,  the  whole  beio^  kept  oool^  no  hydrobromio  acid  is  evolved. 
(Biyth  &  Hofmann.)  Cinnamene  forms,  with  excess  of  bromine,  a  solid 
crystalline  mass  of  bromide  of  styrol.  On  adding  the  bromine  gradually, 
no  hydrobromic  acid  is  evolved.  (Gerhardt  Sc  Cahours,  E.  Kopp,  Blyth, 
and  Hofmann.)  —  7.  With  hydrochloric  acid  and  chlorate  of  potash 
styrol  behaves  in  the  same  manner  as  with  chlorine.  (Blyth  &  Hof- 
mann.) With  fuming  sulphuric  acid  styrol  becomes  viscid  and  dark- 
eoloured  ;  water  precipitates  a  brownish  resin  from  the  solution,  and  the 
acid  filtrate  forms,  with  carbonate  of  baryta,  a  soluble  salt,  which  cannot 
be  obtained  crystallized,  and  probably  contains  an  acid  analogous  to 
bensosulphuric  acid.  (Blyth  &  Hofmann.)  Fuming  sulphuric  acid 
seems  to  form  a  conjugated  acid  with  cinuamene.   (Gerhardt  cc  Cahours.) 

OcTnbinations.  Styrol  is  very  slightly  soluble  in  water,  but  imparts 
to  it  its  smell  and  taste  ;  the  undissolved  styrol  at  the  same  time  takes 
np  a  very  small  quantity  of  water.  (Blyth  &  Hofmann.)  —  Cinnamene 
is  not  soluble  in  water. 

■  Styrol,  heated  with  phosphorus  or  sulphur,  dissolves  a  oonsiderable 
quantity,  which  crystallises  out  on  cooling.  It  dissolves  in  bisulphide  of 
carbon.  (Blyth  &  Hofmann.)  —  Cinnamene  is  soluble  in  bisulphide  of 
carbon. 

Styrol  is  misclble  in  all  proportions  with  absolute  alcohol,  and  dis- 
solves less  in  aqueous  alcohol  the  more  water  the  latter  contains ;  it 
mixes  with  ether  in  all  proportions,  and  ia  soluble  in  wood-spirit,  aoetone, 
and  in  oils,  both  fat  and  volatile.  (Blyth  8e  Hofmann.)  —  Cinnamene 
dissolves  in  alcohol,  etber,  and  in  volatile  oils. 

Caoutchouc  swells  np  in  heated  styrol,  but  dissolves  only  to  a  slight 
extent.     (Blyth  &  Hofmann.) 


Metastyrol.   cm\ 

GxiBNARD  &  BouDAULT  (1844).     CompL  rend.  10,  509 ;  i\r.  J.  Pharm.  6, 

257i  J.  pr.  Chem.  33,  466. 
£.  Simon.    Ann.  FhatTn.  31,  266;  Fharm.  Ccntr.  1839,  858. 
Blyth  &  Hofmann.    Ann.  Pham.  53,  311;  Pharm:  Omtr,  1845^  483. 
Hbmpel.    Ann.  Pharm.  59,  316;  Pharm*  Centr.  1847, 101. 

Draewyl,  Oxide  qf  Styrol, 

Formation  and  Preparation.  I.  When  the  oil  obtained  by  the  dry 
distillation  of  dragon's  blood  is  distilled  with  water  in  order  to  purify  it, 
and  then  rectified,  there  remains  in  the  retort  a  mixture  of  metastyrol 
with  a  certain  quantity  of  toluol,  from  which  the  toluol  is  removed  by 
alcohol,  the  metastyrol  being  left  behind  as  a  colourless,  soft,  resinous 
mass.  After  being  repeatedly  washed  with  alcohol  and  dried  with  fre< 
quent  f^tirring  at  150°,  it  becomes  perfectly  solid.     (Glenard  &  Boudault.) 

2.  When  anhydrous  styrol  is  heated  in  a  retort  fitted  with  a  ther- 
mometer, copious  vapours  are  evolved  between  from  100°  to  120^;  at 
}45%  the  mass  begins  to  boil  and  a  considerable  quantity  of  styrol  passes 
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oveVf  the  tbennometer  remaining  stationary;  but  it  suddenly  begins  to 
rise^  and  so  rapidly  that  it  must  be  quickly  removed  from  the  retort 
'The  liquid  has  then  become  thickish,  and  scarcely  anything  more  distils 
o^er;  on  cooling,  the  mass  solidifies  into  a  transparent  glass,  which  is 
metastyrol,  amounting  to  more  than  one -third  of  the  styrol  employed. 

Simon  regarded  it  as  resinized  styrol,  and  called  it  Oxide  qf  S/yiol.^  Sty To\  inclosed 
in  sealed  glass  bulbs,  placed  in  boiling  water,  becomes  thick  in  two  days, 
and  is  completely  solid  on  the  third;  in  a  strong  glass  tube,  at  200°,  the 
change  takes  place  in  half  an  hour.  —  Styrol  exposed  in  glass  bulbs  to 
the  hot  summer's  sun,  requires  three  weeks  for  its  conversion;  perhaps 
the  light  also  acts  in  this  case,  since  styrol,  preserved  in  the  dark, 
remained  fluid  for  live  years.  —  In  order  to  purify  metastyrol  from  styrol 
for  analysis,  it  is  boiled  with  ether  till  it  swells  into  a  jelly;  the  ether 
which  has  dissolved  the  accompanying  styrol  is  poured  off,  and  the 
residue  dried  in  a  water-bath.  All  the  ether  then  evaporates  and  the 
metastyrol  remains  as  a  whito,  inodorous,  tasteless,  and  easily  friable 
sponge;  it  is  finely  pulverised,  boiled  with  alcohol,  and  dried. 

3,  On  rectifying  the  oil  obtained  by  the  dry  distillation  of  cinna* 
mate  of  copper,  a  ceitain  quantity  of  metastyrol  remains  in  the  retort. 
(Uempel.) 

Fropertie$,  Metastyrol  is  perfectly  limpid,  and  refraets  light  as 
strongly  as  styrol.  (According  to  Scharling,  the  index  of  refraction  of 
thick,  turpentine-like  metastyrol,  for  the  red  ray,  is  only  1*459.  Ann. 
JPAarm.  07,  187.)  At  the  ordinary  temperature,  it  is  solid,  and  may  be 
cut  with  a  knife;  when  heated,  it  oecomes  soft  and  thready,  like  melted 
glass,  and  is  quite  destitute  of  taste  and  odour.  (Blvth  &  Hofmann,) 
Slip.  gr.  s=  1*054  at  13°.  (Scharling.)  On  continued  heating  it  becomea 
again  fluid,  and  distils,  all  but  a  trace,  as  pure  styrol.  (Blytb  4k  Hof- 
mann.) Glenard  &  Boudault,  who  had  not  remarked  this  property,  assert 
that  draoonyl  is  not  volatile  of  itself,  but  that  it  uiay  be  distilled  together 
with  another  hydrocarbon. 

Glenard  &       Blyth  &      Ho«,,.-i         r^i^-j.v* 
Boudault.     Hofmann.      ""'"P*'^-        ScbarUnf. 

16  C  ....    96    ....     92*31     92*32    ....    9205     ....    92*10    ....     91*93 

8  H  ....      8    ....      7*69    7*81     ....      800    ....      7-98    ....      8*07 

CMH«....  101     ....10000     100*13     ....100*05     ....10008     ....10000 

Metastyrol  is  isomeric  or  polymeric  with  styrol. 

It  bum9  with  a  smoky  flame.    (Glenard  &  Boudault.) 

Decompositions,  1.  Metastyrol  is  not  attacked  by  common  nitric 
acid,  but  is  dissolved  by  fuming  nitric  acid,  with  evolution  of  red  vapours; 
water  precipitates  nitrometastyrol  from  the  solution.  (Glenard  &  Bou- 
dault, Blytn  &  Hofmann.)  K  the  boiling  be  continued  too  long,  water 
likewise  precipitates  a  substance  richer  in  carbon  and  poorer  in  nitro- 
gen. (Blyth  &  Hofmapn.)  —  2.  Strong  sulphuric  acid  is  without  action 
in  the  cold,  but  on  heating*  sulphurous  acid  is  evolved  and  the  metastyrol 
becomes  chaned.    (Glenard  &  Boudault,  Blyth  &  Hofmann.) 

Combinations.  Metastyrol  does  not  dissolve  in  water  or  alcohol, 
either  hot  or  cold     (Glenard  &  Boudanlt|  Bl^th  &  Hofmann.)     In  boiling 
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etber,  it  swells  up  to  six  or  eight  times  its  volnme,  whilst  a  small  quan^ 
titj  dissolves  and  is  deposited  on  evaporation  as  a  thin  transparent  film. 
Oil  of  turpentine  also  dissolves  traces  of  it.  (Biyth  &  Hofroann.)  It 
dissolves  with  the  aid  of  heat  in  volatile  and  fatty  oils,  bnt  separates 
out  on  cooling.     (Blyt    &  Hofmann.) 


Toluylic  Acid. 

NoAD.    (1847.)    PhU.  Mag.  J.  32,  19;  Ann,  Pharm.  63,  288;  Mtm. 
Chem.  Soe.  3,  425;  J,  pr.  Chem.  44,  145;  Phaitn.  Chitr,  1848,  178. 
K.  Kraut«  Inaug.  disiO'i.  on  Cuminol  and  Cymme*    Gott.  1854,  p.  20. 

Formation,    By  the  action  of  dilate  nitric  acid  on  cymene* 

Preparation,  1  pt.  of  cymcne  is  distilled  in  a  spacious  retort  with 
4  pts.  of  a  mixture  of  common  nitric  acid  with  6  times  its  volume  of 
water,  the  distillate  being  repeatedly  poured  back  into  the  retort.  The 
reaction  takes  place  quietly,  the  oil  first  becoming  blue,  then  dark  yellow, 
then  viscid,  and  finally  sinking  to  the  bottom.  The  operation  is  finished 
when  the  drops  of  oil  which  at  first  float  upon  the  distillate  are  replaced 
by  white  crystals,  and  the  retort  on  cooling  becomes  filled  with  white 
crystals.  (Noad.)  If  this  method  is  exactly  followed,  which  requires 
continuous  boiling  for  a  week,  and  the  toluylic  acid,  as  it  is  formed,  is 
removed  so  as  to  prevent  any  further  action  of  the  nitric  acid,  the  acid 
obtained  is  perfectly  pure.  (Kraut.)  ^-  The  toluylic  acid  is  the  purer  the 
weaker  the  nitric  acid,  and  the  more  slowly  the  distillation  is  conducted; 
stronger  acid  acts  violently,  and  forms  nitrotoluylic  acid,  which  is  diffi- 
cult to  separate.  In  order  to  effect  the  separation,  the  mixture  is  first 
freed  from  nitric  acid  and  a  yellow  resin  by  boiling  with  milk  of  lime  ; 
the  filtered  solution  of  the  lime-salt  is  then  precipitated  by  hydrochloric 
or  nitric  acid;  the  precipitated  acids  are  dissolved  in  baryta  water,  and 
evapoi-ated  on  a  water-bath;  the  residue  is  treated  with  water;  the  solu- 
tion filtered  from  the  nitrotoluylate  of  baryta,  which  is  difficultly  soluble, 
is  next  evaporated,  again  treated  with  cold  water,  and  filtered;  and  this 
treatment  is  repeated  till  no  more  nitrotoluylate  of  baryta  separates  out. 
The  liquid  is  then  precipitated  by  an  acid,  and  the  product  is  redtystallised. 
(Noad.) 

Properties.  Toluylic  acid  is  precipitated  from  its  salts  by  nitric  or 
hydrochloric  acid,  as  a  white  curdy  mass  consisting  of  microscopic 
needles;  it  crystallises  from  hot  water  in  needles.  Af  elts  when  heated 
and  sublimes  without  decomposition  in  beautiful  needles.  When  per- 
fectly pure  it  is  inodorous  and  tasteless,  but  when  slightly  impure  it  has 
a  peculiar  repulsive  odour,  slightly  resembling  that  of  hitter  almonds. 

Noad*  Kraat. 

70-20    70-18 

6-97    5-67 

23-83    24-15 


16  C    ...... 

,    96    ,...    70*58 

8  H    ...... 

4  0    

32    ....    23-54 

C»H«CH  136    ....  100-00    100-00    lOO'OO 

Isomeric  with  benxoate  of  methyl  and  hydride  of  auisyl. 


TOtUYUC  ACID*  d 

DeeompowUcns,  Toloylio  acid  splits  up  into  carbonic  a<iid  and  toloo 
when  heated  with  baryta  or  lime: 

,  C^«H*0*  «  C"H«  +  2C0a. 

2.  When  boiled  with  strong  nitric  acid,  it  forms  nitrotoluylio  acid. 
(Noad.^  In  the  animal  organism,  it  is  converted  into  a  crystalline,  indif- 
ferent Dody,  which  may  be  separated  from  the  nrine  by  ether.  (Hof* 
mann,  Ann,  Fharm,  74,  842.)  After  taking  toluylic  acid,  ether  sepa- 
rates from  the  nrine  a  crystallisable  substance  which  is  precipitated  in 
the  amorphous  state  from  its  ammoniacal  solution  by  acids,  and  forms  a 
silver-salt  which  readily  blackens.     (Kraut.) 

ConMncUionB.  Toluylic  acid  dissolves  largely  in  boiling  water,  and 
crystallises  out  on  cooling. 

The  salts  of  toluylic  acid  (C^^H^MO^)  are  obtained  by  direct  combina- 
tion or  by  double  decomposition* 

Tclttylate  of  Ammonia  forms  small  prisms. 

Toluylate  ofFotash  is  obtained  by  exactly  neutralising  the  acid  with 
potash;  it  forms  long  shining  needles. 

Toluylate  of  Baryta,  prepared  like  the  preceding,  forms  confused 
crystals. 

Noad« 

CWH'0»     1280  ....    62-56 

BaO  76-6  ....    37-44     37-37 

CWH'BaO* 204-6   ....  10000 

Toluylate  of  Lime  crystallises  from  its  concentrated  aqueous  solution 
in  long  shining  needles » 

Toluylate  of  Copper.  —  The  potash-salt  forms  with  sulphate  of  copper 
a  bright  blue  precipitate,  which  is  sparingly  soluble  in  water,  and 
dissolves  with  dark  blue  colour  in  ammonia. 


C>«HW    

CaO  

....     128-0  ....    76-28 
....      39-8   ....    23-72 

Noad. 

........      £\'£o 

C"H7CuO*    

....     167-8  ....  lOO^OO 

Toluylate  of  Silver,  —  On  precipitating  neutral  toluylate  of  ammonia 
with  nitrate  of  silver,  a  curdy  precipitate  is  formed,  which  is  washed  with 
cold  water.     It  crystallises  from  hot  water  in  small  needles. 

Noad. 

Ifl  C      96    ....    39-55    ....r. 39-20 

7H      7    ....      2-88    3-03 

Ag    108     ....     44-44     44-44 

A  O      32    ....     1313    13-33 


C^^'H^AgO*   243    ....  10000    10000 
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Toluylate  of  Ethyl. 

NoAp.     Ann,  Pharm.  63,  295 j  Pharm,  Oentv.  1848,  170. 

Hydrochloric  acid  gas  is  passed  into  a  solution  of  tolaylic  acid  in 
absolute  alcohol  until  it  is  saturated;  about  two-thirds  are  then  distilled 
off,  and  the  residue  is  mixed  with  water,  which  separates  out  a  heavy 
black  oil.  This  is  purified  from  free  acid  by  di/i^estion  in  ammonia, 
washed  with  water,  dried  with  chloride  of  calcium,  and  rectifiedt 

Colourless  liquid,  which  boils  at  328^  has  a  pleasant  adour  like 
cinnamic  and  benzoic  ethers,  and  a  sweetish  taste» 

20  C  120     ....     73-17     72-90 

12  H 12    „..      7-32    7-62 

4  O  32     ....     19-51     19-58 

C»H»20<   164     ....  10000     100-00 


Oxygm-muileus  C"H"0". 

Phthalic  Acid. 

Laurent.  Ann,   Chim,  Phys.  61, 113;  t/*.  pr.  Chsm,  8,  13;  Ann,  Pkatm. 

19,  38;  Pharm,  Centr,  1836,  442;  Bev.  scient.  6,  76;  9,  31;  Ann. 

Pharm,  41,  107. 
Marignao.    BibL  univ,  86,  870;  Ann,  Pharun,  42,  21$;  Pharm,  Cmtr, 

1842,  575. 
ScHUNCK.      Ann.  Phai^,  66,  197;   Phil,  Mag.  J.  32,  138;  35,  212; 

Pharm,  Centr.  1848,  627. 
Wolff  &  Streckbr.  Ann,  Pharm,  75,  12,  25;  Pharm,  Centr,  1850,  596. 

AlizaricAcid'^Naphthalic  Add.  —  Obtained  by  Laurent,  in  1836, 
by  treating  the  bihydrochlorate  of  bichloronapthalin  with  nitric  acid;  and 
recognized  by  Gerhardt  (Compt,  Chim.  1849,  222),  and  by  Wolff  & 
Strecker,  as  identical  with  Schunck's  alizaric  acid. 

Formation.  Phthalic  acid  is  formed,  together  with  oxalic  acid,  by 
continued  heating  of  naphthalin  with  nitric  acid; 

C»H>  +  160  =  CWH«0»  +  C*H«0». 

2.  Also  by  the  action  of  nitric  acid  on  bihydrochlorate  of  bichloronaph- 
thalin  (C»H«C1*)  or  bihydrochlorate  of  terchlorouaphthalin  (C^^H'Cl*).— 
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8.  Likewise,  bj  the  oxidation  of  alivarin  and  pnrpuTia  with  dilute  nitric 
acid  or  a  ferric  salt.    (Schunck,  Wolff  &  Streeker.) 

.  C»H«0«  +  2H0  +  80  1^  C"H<'0'  +  C^H«0». 

Prfparaiian,  1.  The  liquid  obtained  by  prolonged  boiling  of  naph- 
thalin  with  nitric  acid  is  treated  with  water,  after  the  nitro-componnds 
have  separated  from  it,  in  order  to  precipitate  the  remainder  of  those 
compounds;  and  on  evaporating  the  aqueous  liquid  to  a  syrup,  treating 
the  residue  with  water,  filtering  and  again  evaporating,  crystals  of  nitro- 
phthalic  acid  are  obtained.  The  mother-liquor,  neutralised  with  am- 
monia, solidifies  into  a  crystalline  mass,  the  hot  aqueous  solution  of  which 
deposits  small  uncrystallised  plates  of  nitrophthalate  of  ammonia.  The 
mother-liquor  of  this  salt  yields,  by  evaporation,  brown  grains  of  phtha- 
late  of  ammonia,  which  are  picked  out,  dissolved  in  boiling  water,  and 
treated  with  a  few  drops  of  ammonia.  The  solution  yields  six-sided  tablets 
of  the  salt.  (Laurent.) — 2.  I  pt.  of  bihydrochlorate  of  bichloronaphtha- 
Hn  is  boiled  in  a  retort  with  from  4  to  5  pts.  of  common  nitric  acid  (if 
15  to  20  grammes  are  employed,  it  is  necessary  to  heat  it  for  at  least  a 
whole  day);  the  liquid  is  evaporated  to  dryness;  the  yellow  crystalline 
residue  treated  with  water;  the  whole  boiled  till  the  greater  part  is  dis- 
solved; and  the  solution  filtered  is  boiled  from  the  brown  residue  and 
allowed  to  cooL  —  The  acid  then  crystallises  out  in  reddish-yellow  pearly 
plates,  and  the  mother-! iquor  yields  an  additional  quantity  after  evaporai- 
lion;  the  acid  is  obtained  colourless  b^  recrystallisation  or  by  subliming 
and  dissolving  the  anhydride  in  boiling  water.  (Laurent,  Marignac.) — 
The  naphthalic  acid  described  by  Marignac  {Ann.  Pharm,  38, 14)  appears  to  be  phthalic 
Md  oontaining  aitrophthalic  acid.  —  3.  Alizarin  {garancin)  is  heated  with 
nitric  acid  of  sp.  gr.  1*20  till  no  more  nitrous  fumes  are  evolved,  the  dark 
brown  alizarin  turning  yellow*  The  reddish  yellow  solution,  on  being 
evaporated  till  it  crystallises.  yield<)  a  yellow  mass  of  crystals  consisting  ol 
oxalic  and  phthalic  acids;  this  is  washed  with  cold  water  and  dissolved  in 
boiling  water;  the  solution  is  neutralised  with  lime;  and  the  filtrate  treated 
with  hydrochloric  aeid  and  evaporated  till  it  crystallises.  The  yellow 
residue,  after  bein>i[  freed  from  chloride  of  calcium  with  cold  water,  is 
dissolved  in  hot  water,  and  the  solution  is  decolorised  with  animal  char- 
coal, and  evaporated  till  it  crystallises.  If  the  acid  is  not  completely  de- 
colorised by  the  animal  charcoal,  chlorine  must  be  passed  through  the  boil- 
ing solution.  (Schunck.)  Wolff  &  Streeker  obtained  considerable  quanti- 
ties of  the  acid  oy  heating  impure  alizarin  and  crude  madder  with  nitric  acid; 
lee  also  Gerhardt.  (OmpU  Chim.  1849,  220.)  —  Purpurin  is  dissolved  in 
excess  of  nitric  acid,  the  solution  evaporated,  and  the  yellowish  crystal- 
line plates  washed  with  cold  water.     (Wolff  &  Streeker.) 

Properties,  Phthalic  acid  forms  white  plates  of  a  pearly  lustre, 
(Marignac.)  — polourless,  transparent,  rhombic  tablets.  (Schunck.)  Melts 
when  heated,  reddens  litmus,  and  tastes  acid.    (Sehunck.) 


16  C    

6  H   

....     96 

•*Ci      d7*o4      ... 
....       3-61     ... 

....      oo'vO      ... 

Laurent.      Marignac,       Schunck, 

58-35     ....     57-66    ....    6746 

3-11     ....      3-67     ....      3-91 

8  O   

....     64 

38-54    ....    38-67    ,...    38'63 

C»HH)»  .... 

....  166 

....  10000    ... 

100*00    ....  100-00    ....  100-00 

Tha  aoid  analysed  by  Laurent  and  by  Marignac,  was  prepared  acoordfaig  to  No.  2, 
that  by  Schunck,  according  to  No.  3. 
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Decompositions.  1.  Phthalic  acid  volatilises  oompletclj  wLcn  heated, 
and  is  resolved  into  water  and  anhydrous  phthalic  acid^  the  latter  con- 
densing in  oilj  drops  which  solidify  into  a  radiated  crystalline  mass  on 
coolin>(.  It  hams  on  platinum  foil  with  a  smoky  flaltae.  (Schunck.) 
—  2.  It  is  not  decomposed  hy  chlorine,  hydrochloric  acid,  or  nitric  acid.— 
3.  On  heating  the  acid  with  sulphuric  acid,  it  evolves  vapours  without 
hlackening;  these  vapours  on  condensing  form  white  needles  of  the 
anhydride.  (Schunck.)  — 4.  Heated  with  excess  of  caustic  potash,  it  is 
decomposed  into  henzol  and  carbonic  acid : 

CWH«08  -  C«H«  +  4C0». 

(Marignac,  Schunck.)  —  5.  On  boiling  phthalic  acid  with  hydrochloric 
acid  and  alcohol,  a  heavy  oil  is  ultimately  formed  (phthalate  of  ethyl). 
(Laurent.) 

Comhinaiions.  1.  The  acid  is  but  little  soluble  in  water.  It  dis- 
solves without  decomposition  in  sulphuric,  hydrochloric  and  nitric  acids. 

The  phthdUUes  are  either  monohasic  (acid)  =  C^*H*MO',  or  bibatic 
(neutral)  =  C^'H^M'O*.  Those  of  the  alkalis  are  readily  soluble  in 
water  and  less  in  alcohol;  the  others  are  sparingly  soluble  or  insoluble. 
When  heated  they  become  black,  swell  up,  and  yield  a  crystalline  subli- 
mate. Heated  with  sulphuric  acid,  they  yield  phthalic  anhydride. 
(Laurent.)  When  heated,  they  emit  an  odour  resembling  that  of 
benzol,  yield  a  brown  oil,  and  leave  a  residue  of  carbonate  and  charcoaL 
(Schunck.) 

Phthalate  of  Ammonia,  —  The  aqueous  acid  neutralised  (or  super- 
saturated) with  ammonia  and  left  to  evaporate,  yields  crystals  of  the 
monobasic  salt  in  the  form  of  prisms  belonging  to  the  right  prismatic 
system,   together   with    4    or    8-sided   pyramids   or    O-sided    tablets. 

P.  oP.  P« ;  P  :  P  =  133^  50'j  oP :  P  =  112°^  oP  :  P  00  =  127;  P*  : 

Px  =  103°  30';  easily  cleavable  in  the  direction  of  oP.  The  salt  does 
not  give  off  water  at  120°,  but  yields  phthalimide  when  heated.  It  is 
readily  soluble  in  water,  but  slightly  in  alcohol.    (Laurent,  Marignac.) 

Laurent.  Marignac. 

a,  b. 

16  C  96  ....  52-46  52-1  ....  51-16  ....  52-39 

N  14  ....  7-65  9-0  ....  9-06  ....  7-89 

9H  9  ....  4-92  4-9  ....  4*95  ....  4*94 

8  0  64  ....  84-97  340  ....  34-83  ....  34-78 

C"H«(NH<)0»  183    ....  100-00    lOOH)     ....    10000    ....  100-00 

In  Laurent'f  analysis  a,  the  acid  was  prepared  according  to  No.  1 ;  in  ^,  according 
to  No.  2. 

Phthalate  of  Potash  is  obtained  in  small  plates  of  pearly  lustre  by 
evaporating  the  solution  to  dryness  and  treating  the  residue  with  ether. 
It  i!(  very  soluble  in  water.  (Laurent.)  Deliquescent  crystalline  mass. 
(Schunck.) 

Phthalate  of  Soda. '^^he  aqueous  solution  when  left  to  evaporate 
becomes  covered  with  a  crust  of  crystals,  which  when  dissolved  in  Iiot 
alcohol,  yields  small  crystalline  scales  on  cooling.  The  salt  is  readily 
soluble  in  water. 
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Phthatate  of  Baryta  is  precipitated  ia  a  fev  moments  ia  white  scales 
on  mixing  the  concentrated  neatral  solution  of  the  ammonia-salt  with  a 
concentrated  solution  of  chloride  of  barium;  it  requires  a  considerable 
quantity  of  water  for  its  solution.  (Laurent.)  Forms  needles  having 
a  silkj  lustre.    (Schunck.) 

Phthalaie  of  Lime  is  obtained  by  dissolving  carbonate  of  lime  in  an 
aqueous  solution  of  the  acid.  Similar  to  the  baryta-salt  (Laurent^ 
Schunck.) 

The  ammoiua-salt  does  not  predpitate  salts  of  magnesis. 

Phthalaie  of  Zine  separates  as  a  crystalline  powder  on  evaporating 
the  solution  of  carbonate  of  zinc  in  an  aqueous  solution  of  the  acid.  It 
is  slightly  soluble  in  water.  Swells  np  when  heated  and  yields  an  oil 
which  crystallises  on  cooling. 

PhthalaUofLead.'^lhQ  aqueous  solution  of  the  acid  forms  with 
acetate  of  lead  a  white  powder,  not  soluble  in  water  or  in  acetic 
acid.  (Schunck.)  On  mixing  a  boiling  dilute  solution  of  a  leadnsalt 
with  phthalate  of  ammonia^  silver-white  scales  separate  out.   (Laurent.) 

Schunck. 

2PbO    223-6  ....  60-17  61-44 

16  C 96-0  ....  25-83  23-53 

4H     , 4-0  ....  1-07  1-49 

6  0     48-0  ....  12-93  13-54 

C»H<Pb«0» 371'6    ....  10000    100-00 

Phthalaie  of  Silver  separates  iu  white  shining  scales  on  mixing 
the  boiling  solutions  of  nitrate  of  silver  and  phtnalate  of  ammonia. 
(Lanrent,  Marignac.)  It  obstinatelv  retains  nitrate  of  ammonia.  (Marignac.) 
Deflagrates  when  suddenly  heated;  when  carefully  heated,  it  melta, 
blackens  and  decomposes.*  (Laurent.)  Moderately  soluble  in  water. 
(Marignac.) 


2  Ago 

16  C   ... 

4  H  ... 

6  0  ... 


. .    .               Wolff  and  Strecker. 
Mangnac*            ^                 ^ 

232 

....     61-05     ... 

61-02    ....    60-99    ....    60-79 

96 

....    25-26     ... 

24-99     ....     25-20 

4 

....       1-05    ... 

1-20    ....       1-15 

48 

....     12-64     ... 

12-79     ....     12-66 

C^H^AgW 380  ....  10000  10000  ....  10000 

The  salt  a.  analysed  by  Wolff  &  Strecker  was  prepared  with  the  acid  from  alisarin  ; 
3  with  the  acid  from  pnrpnrin. 

The  add  is  readily  soluble  in  alcohol* 


Terephthalic  Acid. 

(?«HH)»  =  C"H«0*,0«. 

Caillot.    (1847.)    N.  Ann.  Chim.  Phys.  21,  28;  J.  pr.  Cliem,  42,  233; 
Pharm.  Centr.  1847,  201. 

Formation  and  Preparation,     Oil  of  turpentine  is  distilled  with  a 
lar^e  excess  of  a  mixture  of  equal  parts  of  nitric  acid  and  water,  till  no 
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more  ted  fumes  are  erolred;  a  resin  is  then  formed,  from  whicE  tbe  acid 
mother-liqnor  is  separated  and  evaporated  down,  and  the  residue  is 
treated  with  cold  water,  which  leaves  behind  an  orange -yellow,  pitchy 
mixture  of  resin,  terephthalic  acid  and  terebenzic  acid.  The  latter  may 
be  removed  by  alcohol  or  by  boiling  water,  and  the  terephthalic  acid  ie 
separated  from  the  residue  by  ammonia.  The  ammonia  salt  is  purified  by 
animal  charcoal  and  recrystallisation,  and  precipitated  by  a  mineral 
acid. 

Properties,    "W  hite  tasteless  crystalline  powdor. 

Caillot. 


16  C  

••!••■■■■# 

.    96    ... 

6     ... 
64     ... 

&7*M 

S7-98 

D   &X   •■••« 

3-70 

8  O 

38'55     .... 

38-32 

C«H«0«.. 

add. 

166    ... 

10000     .».. 

100-00 

IsMnerk  with  phthalic 

Deeompdsitions,  1.  Terephthalic  acid  evolves  carbonic  acid  when 
heated  —  pai:t  of  it  however  subliming  undecomposed  and  completely 
saturated  with  benzol, -—and  leaves  a  small  residue  of  carbon.— 
2.  Healed  with  hydrate  of  Hme^  it  is  completely  resolved  into  carbonic 
acid  and  benzoL 

C(ymhination9*    Terephthalic  acid  is  insoluble  in  water. 

SaUs  bf  Ter^htkalic  Acid.  —  The  acid  is  perfectly  soluble  in  alkalis, 
and  neutralizes  them  completely  (it  is  precipitated  from  the  solution  by 
phthalic  acid).  Almost  all  its  salts  are  crystallisable ;'  they  are  very 
combustible^  and  when  well  dried,  may  be  ignited  by  the  sparks  of  flint 
and  steel,  and  burn  like  tinder,  with  a  smell  of  benzol. 

TerephthaUUe  of  Silver.  —  Obtained  bv precipitation.  Dried  at  100'' 
it  yields  56'6  per  cent,  silver  on  ignition  (==  60*80  oxide),  corresponding 
to  the  formula  C"H*Ag*0*. 

The  acid  is  insoluble  in  alcohol  and  in  ether. 


Ospffefirnueletu  C"H*0*, 

Phthalic  Anhydride. 

C"H*0«  =  C^«H*0*,0'. 

Laurent.    (1836).     Ann.  Chim.  Phys.  61,  114;  Ann.  Pharm.  19,  38; 

J,pr.  Chem.  8,  13;  Pharm.  Centr.  1836,  443. 
MARiaNAO.    Ann.  Pharm.  42,  215;  N.  Bihl  univ.  36,  370. 

Anhydrous  phthalic  acid,  Pyroalizaric  acid. 

FomuUion   and   Preparation.      By  subliming  phthalic  acid  in  a 
Mohr's  apparatus  (p.  12). 
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Pi^opei'ttes,  Pfatbftlic  anhydride  forms  long  wiiite  needles  having 
the  lastre  of  silk  and  united  in  feathery  croups;  their  section  forms  a 
rhombus  of  152°  and  128'',  like  benzoic  acid.  Melts  at  105*^  (Laurent), 
and  solidifies  in  fibres;  volatilises  at  higher  temperatures  in  white  suffo- 
cating vapours  without  leaving  a  residue.  It  is  inodorous,  and  has  a 
feeble  taato  which  is  not  disagreeable. 

I>aiirent«      Marifnfto.        Schnnck. 

16  C    96    «...     64*87     64*70    ....     6488    ....     6402 

4  H 4    S..S      2-70 2-38    ^..      2-71     ....      S-07 

6  0   48     ....     32-43     32-92     ....     32-41     ....     32-91 

G>«H40« 148     ,..«  190-09    ^  10000    .../  100*00    «...  IOO*0O 

ReadioMt  1.  Pbthalic  anhydride  forms  phthalic  acid  wtito  boiled 
with  watei*. —  2.  It  dissolves  in  ammonia,  with  evolution  of  heat,  and 
yields  phthalamlc  acid : 

CWH<0«  +  2NH»  -  CWNH70«,H»N. 
Insoluble  in  water. 


Brim^vne-nucUw  C*'BrH^, 

Bromide  of  Styrol. 

C"Br«H^  =  C^BrH^HBr. 

Orrhardt  &  Cahours.     (1841.)    J^.  Ann,  Chim*  Phys,  1,  96. 

B-  Kopp,    Ccmpt,  rend.  21,  1378;  J.pr,  Chem.  87,  181;  Phami,  Gmtr. 

1847,  238. 
Bltth  k  HoFMANN.     Ann.  Pharm.  53,  905;  Pharm.  CerUr,  1946,  410. 

Bromide  tjf  CSnnamenet  BrofMcmntmme. 

MmnaHcn  and  Preparaiicm.  Wb^n  htottAne  is  earefully  added  t6 
cinnsmene  (Gerhardt  k  Cifiibonrs,  E.  Kopp),  or  to  stvrol  (Blyth  A 
Hofmann),  the  whole  solidifies  into  a  ctystalline  mass  without  evolving 
fumes  of  hydrobromic  add.  A  sHght  excess  of  bfomlne  U  added  and  the 
yellow  mass  is  exposed  for  some  time  to  the  air  until  it  becomes  white; 
or  it  is  pressed  between  paper  and  crystallised  from  alcohol  or  ether. 

Properties.  Bromide  of  styrol  crystallises  from  ether  in  needles 
(Oerhardt  &  CabonrsV;  and  from  a  mixture  of  alcohol  and  ether,  by  spon- 
taneous evaporation,  in  beautiful  rhombic  flakes;  when  rapidly  cooled,  it 
crystallises  in  fine  needles.  (E.  Kopp.)  It  cannot  be  obtained  in  well 
defined  crystals  from  alcohol  or  ether.  (Blyth  &  Hofmann.)  Has  a 
peculiar  aromatic  odour,  which  is  not  unpleasant,  but  irritates  the  eyes 
and  excites  tears  (&.  Kopp);  has  a  guitar  penetrating  odoiir  remind- 
ing one  both  of  oil  of  lemons  and  ol  oil  of  juniper.  (Btyth  A  HotmntnJ) 
Melts  ai  67^  and  on  cooling  often  remains  fluid  at  30^,  bnt  solidifies 
on  the  aligktest  agitation.  (E^  Kopp.)  Melts  in  boiling  water.-  (Blyth  & 
HofauMm.)  Boik  at  336''  *nd  distila  wholly  withcKvl  decompositioB. 
(£.  Kopp.) 
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16  C  96    36-36    36-55    3623 

2  Br 160    60-61     59*83 

H  8    3-03    3-04     8'18        . 

CWBr«H8   ........    26i    100*00    99-24 

Decompositions.  On  treating  bromide  of  stjrol  with  nitric  acid,  it 
loses  all  Its  bromine  and  is  converted  into  a  crystallisable  substance 
wbioh  appears  to  be  nitrobenzoio  acid.  (E.  Kopp.)  With  an  alcoholic 
solntion  of  potash,  it  forms  bromide  of  potassium  and  a  bromine-com- 
pound which  appears  to  be  C^^BrH^  (Gerhardt  &  Gahours,  E.  Kopp» 
Blyth  Sc  Hofmann.) 

Combinations.  Bromide  of  styrol  is  not  soluble  in  water,  but  never- 
theless imparts  to  it  its  taste  and  smell.  It  is  readily  soluble  in 
alcohol  and  mixes  in  all  proportions  with  ether.  On  coolins^  its  boiling 
alcoholic  solution,  it  separates  out  as  a  hearj  oil,  which  also  remains 
liquid  on  cooling,  but  suddenly  solidifies  when  shaken,  (Blyth  & 
Hofmann.) 


Chhrine-nucleus  C^CIH'. 

Chloride  of  Styrol. 

C>«CPH«  =  C'«C1H^HC1. 

Bltth  &  HoPMANN.    (1845.)    Ann.  Fharm.  53,  309;  Pl^c^m.    Cenir. 

1845,411. 
Laubbnt.     Compt.  rend,  22, 790. 

Chlorine  is  slowly  passed  through  styrol,  which  is  kept  cool,  in  the 
shade,  tiU  hydrochloric  acid  begins  to  be  evolved.  As  aa-ezcen  of  chlorine 
gives  rise  to  tbe  replacement  of  hydrogen  in  the  styrol  by  chlorine,  it  is  difficult  to 
obtain  the  cimpoand  pure.    (Blyth  8c  Hofmann.) 

Chloride  of  styrol  forms  a  thick  liquid  which  smells  and  tastes  like 
the  bromide. 

Blyth  & 
Hofmann. 

16  C     96      54-92     55-26 

8  H     8      4-57     4-70 

2  CI     70-8  40-51 


C"H*Cl«  174-8  10000 


Decomposes  when  heated,  e^olring  hydrochloric  acid  and  forming  an 
oil  which  appears  to  be  0"C1HI  This  oil  is  formed  in  large  quantities  hy 
distilling  chloride  of  styrol  over  quick  lime.     (Blyth  &  Hofmann.) 

On  treating  chloride  of  styrol  with  potash,  C"C1H'  is  formed. 
(Laurent.)  Heated  with  alcoholic  potash,  it  yields  a  heavy  fragrant  oil, 
which  strongly  excites  tears.     It  is  decomposed  by  distillation,  giving  off 


TERCHLOROPHTHALIC  ACID.  17 

oopions  fames  of  hydroolilorio  acid,  but  yielda  a  oolonrless  distillate  wben 
distilled  with  steam*  It  yielded  18*58  p.  c.  chlorine^  the  formala  of 
chlorostyrol  G^^ClH^rea airing  25*58  p.  o.  When  this  oil  is  coyeied  witli 
a  thin  film  of  water  ana  exposed  to  the  air^  the  water  soon  becomes  acid 
from  the  presence  of  h  jdrocnloric  acid,  and  crystalline  laminae  separate, 
consisting  of  benzoic  acid.  (Knbel,  Ann.  Pharm.  102,  238.)  According 
to  Laurent,  a  compound  also  exists  in  which  2  At.  H  are  replaced  by  8  At. 
CI;— C"HH51«  =  C*«CPH«,CR 


Bichlorophtlialic  Acid. 

C»C1*H*0»  =  C**C1«H*0»,0«. 

WoiiFF  &  Streckbr.    (1850.)    Ann.  Pharm.  75,  16. 

Bichlorophthalic  acid  was  once  obtained  from  naphthalin  together  with 
a  chloronaphthalic  acid  containing  from  2  to  d  atoms  of  chlorine.  Silvery 
flakes  are  precipitated  from  the  alcoholic  solation  on  neatralising  with 
potash. 


16  C  

96       .. 
70-8    .. 
2 
78-4    .. 
64 

At  140". 

80-85     .. 

22-75 

0-64     .. 

......    25*19    .. 

......    20-57 

WolflT&Strecker. 
30-04 

2  CI 

2H 

0*7 

2  K  

24*3 

8  0  

CWCPH»Ka08.... 

811*2    .. 

100-00 

OxyM(yirhMmcUu9  C>«C1»HK)*. 

Terchloroplithalic  Acid. 

(^•ci»iPO»  =  c»«craH)»,o^ 

LAUBKifT.    (1843.)    Rev.  8cien(.  13,  603. 

When  iexMoronaphAalin  is  boiled  for  several  days  with  nitric  acid 
and  the  product  mixed  with  water,  a  resinous  mass  separates  out,  and 
the  solution  yields,  after  evaporation,  a  crystalline  magma  of  tercbloro- 
phthalic  acid,  which,  after  bein^  repeatedly  pressed  between  blotting 
paper  and  reerystallised  from  boiling  water,  yields  crystalline  grains.  It 
IS  veiy  easily  soluble  in  boiling  water,  alcohol  and  ether.  When  heated, 
it  is  resolved  into  water  and  anhydrous  terchlorophthalic  acid.  The 
ammonia  salt  forms  a  white  precipitate  with  salts  of  silver. 

Yoii.  xm.  o 
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.  •  •  • 

Terchlorophihalic  Anliydride. 
cwi*HO«  «  (?<Jl»HO*,0«. 

Laurent. 

Obtained  by  the  dr^  distillation  of  tercbloropbthalio  &cid.^  It  is 
coloarless  and  solidifies  in  needles  after  fusion.  With  ammonia  it  fonns 
a  compound  which  gives  a  white  precipitate  with  silver  salts. 


NitrostyroL 

C"NirO*  =  C"XH^ 

E.  Simon.    (1839.)    Jjm.  Pharm.  31,  266;  Fharu.  CtfUr.  ISdd,  858. 
Blyth  a  Hofmann.    Ann,  Fharm,  53, 287;  FharwL  Oenir.  1845,  406. 

Fonnation.    (p.  4). 

Preparation.  1.  Styrol  is  distilled  with  common  nitric  acid  till  it 
is  completely  converted  into  a  brown  resin;  this  is  washed  and  distilled 
with  water,  nitrostyrol  passing  over  with  the  vapoar  of  water.  (Simon.) 
If  the  distillation  is  too  long  protracted,  benzoic  add  may  pass  over.  Very  Httle  nitro- 
stjrol  is  obtained.  (Blyth  &  Hofmann,  compare  p.  4.)  —  2.  When  styrol 
is  added  drop  by  drop  to  famine  nitric  acid,  water  precipitates  from  the 
solution  a  soft  yellow  resin,  which,  if  washed  with  cold  water  and  then 
distilled  with  water,  yields  rather  more  nitrostyrol  than  when  a  weaker 
acid  is  employed,     (blyth  &  Hofmann.) 

Properties.  Nitrostyrol  crystallises  from  alcohol  in  prisms  belonging 
to  the  right  prismatic  system  ooP.  oo  Poo.xPoo.Poo  with  predomi- 
nating faces  ooPoo;  00  Poo  :  P  {ulaf)  ^  97^  (G.  Rose.)  It  smells 
very  strongly  of  oil  of  cinnamon,  but  has  a  much  sharper  taste;  provokes 
tears  and  raises  blisters  on  the  skin^  like  oil  of  mustard.  Passes  over 
as  an  oil  with  vapour  of  water. 

Blyth  &  Hofmami. 

lo  C  wM.iMii     96    M*»««M    64*43    **■•*<•■    64'2T 

N 14    9-39    10-30 

TH 7    4-70    6-11 


CWNH70« 149    .. IMOO 

On  distilling  nitrostyrol  with  an  alcoholic  solution  of  potash,  reddish* 
yellow  drops  pass  over  with  the  alcohol^  consisting  of  an  oil  which 


lOTBOPHTHiaiK.  !9 

app«Mv  to  M  aiuitogoiifei  to  axob^mide.  An  aiteiiii^t  to  ptepBM  i  baae 
from  it^bj  moMn  of  salphide  of^ammoiiiain  wa6  not  BueoeflBfal.  (Blyth  k 
Hofinftan.) 

Nitfoitjrnd  i*  solublo  in  hoiUng  aloofaol^  bttt  ciydtftlllBes  out  on 
ooolivg* 


lAfltrometastyroL 

C"NH'0*  =  C^Xm 

OiiifAM  A  9otmAVVf.    (1844.)    Ocmpt.  rend.  19,  Md;  IT.  J.  PKai^m. 

a,  »57;  e/^  pr.  Ckem,  83, 466. 
Bltth  &  HoFHAim.    iinn.  Pharm.  53,  31 6;  PKarm.  Centr.  1 845,  425 

JPbrflMtian  (p.  7)« 

Pr^ptn'Otim,  Hotastyrol  is  diBsolyed  in  a  quantity  of  boiling  fuming 
sitrie  add  jnst  snflieient  to  koep  it  in  aolntion  when  eold;  the  solution  is 
precipitated  with  water,  and  the  white  onrdy  mass  thns  obtained  is 
washed  with  water,  and  then  with  alcohol,  in  order  to  remove  any  benzoic 
acid  that  may  be  mixed  with  it.  If  too  little  nitric  acid  is  employed,  a 
slimy  mass  separates  from  the  solution  on  coolinfi;,  containing  undecom- 
posea  metastyrol,  which  remains  behind  on  treating  the  substance  with 
sulphuric  acid;  if  the  boiling  is  carried  too  far,  the  nitric  acid  forms  other 
products  of  decomposition  (compare  p.  7)* 

Properties.    White  or  yellowish  amorphous  powder. 


16  C  

...    96 
..    14 

M         7 

..    32 

....    64-43 
....      9'39 
...•      4-70 
.«.    21-48 

Blyth 

&  Hofmann. 
61-32 

N 

7  H 

10-06 
4-71 

4  O 

28-91 

C>«NHW..... 

..  149 

....  100-00 

100-00 

It  praUdy  eentcinsd  Umtvomstastyiol  (Blyth  &  Hoftnann). 

DeoompotiUom,  h  Nitrometastyrol  burns  with  slight  deflagration 
wben  gently  heated  (Glenard  &  ik>udault),  exhsdkig  a  powerful  odour 
of  oil  of  bitter  almonds*  (Blyth  4  Hofmann.)  —  2.  On  heating  it  with 
qnick  lime,  much  carbon  separates  outy  ammonia  being  evolved,  and  a 
brown  oil  containing  aniline  passing  over.     (Blyth  &  Hofmann.) 

It  is  insoluble  in  water,  alcohol  and  ether* 


Nitrophthalin. 

C"NH'0*  =  C»«XH'. 
L.  DuBABV.    If.  Ann.  CUm.  Phys.  44,  383;  Chm.  Cenir.  1856, 1. 

JBbrmation.      By    the    action    of     potash     on    nitroni^hthalin : 

C»NH70*  «  C"NH70<  +  4C. 

0  2 
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Preparation.  2  pts.  of  caiutic  potash  disBolred  in  u  little  water  as 
possible  are  mixed  with  1  pt.  of  fresh  slaked  lime,  to  which  nitronaph- 
thalin  is  gradnally  added.  The  action  bedns  almost  immediately,  the 
mixtare  becoming  reddish.  The  mass  is  kept  for  abont  6  hours  at  a 
temperature  not  exceeding  100**,  and  is  stirred  from  time  to  time,  the 
evaporated  water  being  replaced;  the  whole  is  then  added  to  a  large  quan- 
tity of  water  and  allowed  to  settle  down;  the  alkaline  solution,  colonred 
deep  yellow  by  nitrophthalic  acid,  is  decanted  off;  and  the  deposit  is 
washed  with  water  until  the  latter  is  only  slightly  coloured.^  The  lime 
is  removed  from  the  brown  residue  by  dilute  hydrochloric  acid,  and  the 
remainder  thrown  on  a  filter  and  washed  with  water.  The  nitrojphthalin 
can  only  be  separated  from  the  brown  matter  with  which  it  is  niixed  by 
distilling  with  steam;  it  then  passes  over  in  oily  drops  which  crys- 
tallise on  cooling.     If  distilled  alone  the  product  is  less  pure. 

Properties.  Nitrophthalin  is  of  a  straw  yellow  colour  and  rery 
crystalline.  It  crystallises  on  cooling  from  hot  alcohol  in  long  needles, 
which  are  tasteless  and  have  a  feeble  odour.  Melts  at  48^,  begins  to 
boil  at  280"*  and  distils  over  in  large  quantities  between  800^  and  320% 
leaving  a  slight  carbonaceous  residue. 


16  C  

N 

4  O  

96 

14 

7 

32 

....    64-43 
....      9*39 
....      4*70 
....    21*48 

Dosart. 

63*94 

10-20 

21*07 

C«NHW 

149 

....  100*00 

10000 

Ifomerie  with  nitrottfrol. 

Deeamporitions.  1.  Nitrophthalin  leayes^  when  distilled,  a  small 
residue  rich  in  carbon,  resembling  suffar-charcoal,  which  dissolves  to 
a  considerable  extent  in  sulphuric  acid,  from  which  it  is  precipitated  by 
water  in  dirty  red  flakes,  slightly  soluble  in  alcohol  but  imparting  to  it 
a  reddish  colour;  this  substance  heated  by  itself  in  a  tube,  yields  a  red 
oil,  which  crystallises  on  cooliuff,  and  a  large  quantity  of  charcoal.  *-* 
2.  Dissolves  in  sulphuric  acid  and  imparts  to  it  a  red  colour.  —  8.  Forms 
nitrophthalic  acid  when  heated  with  a  strong  solution  of  potash,  but  not 
so  readily  with  hydrate  of  lime  or  baryta.  When  distilled  with  dry  potash- 
lime,  it  evolves  a  considerable  quantity  of  ammonia,  while  an  oaorous  oil 
distils  over,  and  the  sides  of  the  retort  become  covered  with  long  yellow 
needles  which  dissolve  in  sulphuric  acid  with  a  beautiful  violet-blue 
colour.  The  oil  is  slightly  soluble  in  water,  and  the  solution  ^ves  with 
ferric  salts  an  indigo-blue  precipitate.  —  4.  With  snlphide  of  ammonium 
it  forma  phthalidine,  sulphur  separating  out: 

C»«NH70<  +  6HS  -  C>«NH»  +  4H0  +  6S. 

Combinations,  Nitrophthalin  is  not  soluble  in  cold  water;  when 
distilled  with  water,  it  imparts  to  it  an  aromatic  odour  and  separates  on 
cooling  in  needles  having  a  silky  lustre. 

It  IS  but  slightly  soluble  in  cold  alcohol,  but  readily  in  hot  alcohol; 
dissolves  abundantly  in  ethfr  and  in  coal-oil. 


ETHTL-PHTHAJJLMINE.      t  21 


IT.  Phthalamine. 

C»«NH»0*  =  C"XH',H». 

p.  ScHUTZBNBBRGBB  &  E.  "WiLLM.  Compt.  rend,  47,  82;  Chem,  Oaz.  1858 
843;  Eeperiovre  de  ChimU  pure,  1,  88. 

When  crude  naphihjlamine,  obtained  by  the  action  of  ferrous  acetate 
on  nitronaphthalin  is  treated  with  sulphuric  acid^  two  sulphates  are 
obtained,  differing  in  their  degree  of  solubility  in  water.  The  less 
soluble  is  sulphate  of  phthalamine,  which  crystallizes  in  nacreous  scales, 
and  gives  off  8-06  to  815  p.  o.  water  (2  At.)  at  140^ 

Dried  at  140^  Schutzenbergcr 

&  Wiilm. 

16  C 96  ....  48-0  48-19 

9H    9  ....  4-5  5-22 

N   14  ....  7-0  7-05 

SO*H 49  ....  24-5  24-25 

4  0 32  ....  16-0  15-29 

C>«NH»0*,SO*H 200    ....  1000    100-00 

On  adding  ammonia  to  the  solution  of  this  salt,  the  base  is  precipi- 
tated in  oily  drops  a  little  heavier  than  water.  It  has  the  taste  of 
naphthylanune;  its  salts  do  not  redden  by  exposure  to  the  air. 


Ethyl-phthalamine. 

SCHITTZENBBROBR  &  WlLUC.      loc,  cU, 

When  a  solution  of  phthalamine  is  heated  to  100^  with  iodide  of 
ethyl,  iodide  of  ethylphthalamine  separates  in  a  few  minutes  in  foliated 
crystals^  easily  purified  by  crystallisation  from  water  or  alcohol.  They 
are  anhydrous  and  become  green  if  exposed  to  the  air  while  moist. 


20  C 

13  H 

N 

I 

40 


Schutzenberger 

ScWiUm. 

120 

....    39-22 

39-42 

13 

....      4-25 

4-5 

14 

....      4-57 

127 

....    41-51 

40-8 

32 

....     10-45 

C^NH»0*,I    -    306    ....  100-00 

Ammonia  separates  the  base  in  the  form  of  an  oily  liquid  which  boils 
at  about  800'',  is  alterable  in  the  air,  and  has  a  burning  taste.  IT 
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Nitrotoluylic  Acid. 

C»NH'0«  =  C»«XH',0*. 

NoAD.    (1847.)    PhU,  Mag.  J.  32,  25;  Item.  Chem.  Soc.  3,  431;  -inm 
PAarm.  63,  497;  Pkarm.  Oentr.  1848, 180, 

Formation.  By  boiling  cjmol  with  the  strongest  faming  nitric  acid 
(if  weaker  acid  is  employed,  a  neutral  crystalline  body  is  formed,  which 
cannot  easily  be  converted  into  nitrotola^lic  acid)  (Noad);  or  by  hating 
with  a  mixture  of  nitric  and  sulphnric  acids,     (Kraut.) 

Preparation,  1.  Cymol  is  distilled  with  the  strongest  fuming  nitric 
acid  as  long  as  red  fumes  are  evolved.  The  residue  deposits  a  large 
quantity  of  crystals  on  cooling,  and  gives  a  considerable  precipitate  when 
treated  with  water;  the  whole  mass  is  \raahed  on  a  filter  with  cold  water, 
then  digested  with  ammonia  and  filtered,  whereby  a  little  oily  matter  is 
separated.  The  filtrate  is  decomposed  with  hydrochloric  acid;  the  precipi- 
tated nitrotoluylic  acid  washed  with  water,  dried,  dissolved  in  hot  alcohol, 
and  boiled  wito  aninaal  chavcpal;  and  the  filtrate  is  abandoned  to  sponta- 
neous evaporation. 

Properties,  Nitrotoluylic  acid  forms  beautiful  pale  yellow  rhombic 
prisms. 

Ip  W     ii^.totitftt*****!        "i^       **tt       D«J*U4       *ff»t        P«*7U 

N  14    ....      7-74    7-98 

7  H  7     ....      3-87     4-00 

8  O  64     ....     35*35     35-14 

CWNH^QS    181     ...,  JOO-00 10000 

The  acid  is  not  changed  by  seveml  days'  digestion  with  nitric  and 
sulphuric  acids. 

Combinations.    Nitrotoluylic  acid  is  but  slightly  solnble  in  cold  water. 

Nitrotoluylate  of  Anjamxyiwi  fbrms  long  needles:  it  loses  f^H  its  an^- 
monia  by  bailing  with  animal  charcoal, 

Nitrotoluylate  of  Potash  erystgUises  with  difflenlty  In  small  needles, 

and  is  very  soluble. 
The  SodorsaU  cannot  be  obtained  crystallised. 

NUratoluylaiU  of  Bar^^.  The  ammonia  salt  forms,  with  chloride  of 
barium,  a  white  curdy  precipitate,  which  dissolves  abundantly  in  hot 
water,  and  separates  out  on  cooling  in  needles  united  in  the  form  of  stars^ 
which  become  lustrous  wbeix  diy,  and  after  recrystalliaation  contain 
30-54  per  cent.  BaO,  corresponding  to  the  formula  C>*XH'BaO*. 

Nitrotoluylate  of  Strontia  is  prepared  like  the  baryta  salt,  which  it 
very  much  resembles,  excepting  that  the  crystals  are  larger  and  more 
readily  solqbl^  \^  water. 


NITRODRACYLIC  ACID,  J'J 

NUrotoluyMe  qflAme  h  precipitated  In  tbe  crystalline  state  from  the 
ammonia  salt  by  a  solution  of  chloride  of  calcinm;  it  is  more  soluble  in 
water  than  the  barjta  saltj  and  crjBtallises  iu  oblique  rhombic  prisms 
It  contains  14*27   per  cent,   of  lime,  corresponding  to  the  formula 

NUrotoluylate  of  Copper.  —  Sulphate  of  copper  forms,  with  the  per- 
feefly  neniral  ammonia  salt,  a  precipitate  which  is  a  baaic  salt. 

NUroioluylaU  0/  *9ffwr.  —  Nitrate  of  silver  forms,  with  the  ammonia 
aalt^  a  enrdj  precipitate,  very  simihir  to  chloride  of  silver,  which  dis- 
solve abundantly  in  boiling  wat«r  (if  too  long  boiled  it  blackens);  the 
solution,  on  cooling^  deposits  feathery  crystals,  which  are  but  slightly 
soluble  in  alcohol. 

Noad. 
16  C 96    ....    38'33    ........    33'60 

Ag 108    ....    37-51     37-45 

8  O 64     ....     22-22 


CWNH«Ag08....  288    ....  lOO'OO 
Nitrotoluylic  acid  is  soluble  in  hot  alcohol. 


Nitrodracjlio  Acid. 

C"KffO«  =  C«XH'0*.> 

OtfNARD  ft  BotTOAULT.    (1844,)    N,  J.  Phai^m.  6,  255. 
Fbrwaim.    (zii,  229.) 

Preparation.  Toluol  (dracyl)  is  distilled  with  a  large  quantity  of 
famine  nitric  acid  till  about  three-fourths  has  passed  over ;  on  cooling,  a 
erystiJline  mass  separates  put  from  the  residue,  soluble  in  hot  water, 
while  nitrotoluol  sinks  to  the  bottom  of  the  vessel.  The  nitrodi-acylio 
add  is  obtained  pure  by  repeated  recryBtaUisation, 

Properties,  White,  slender,  shining  needles^  grou]^  together  in  very 
Hght  stars.  When  heated  on  platinum  foil^  it  volatilises  with  a  strong 
penetrating  odour,  leaving  a  scarcely  perceptible  carbonaceous  residue, 
and  sublimes  in  fine  needles. 


W  c 

^1    ........ ....1 

7  H 

...    96 
...    14 
...      t 

....     53*05     ... 

....      3-86    .. 
....    35-36    .. 

Gl^nard  & 
Boudaalt. 

. 52-34 

800 

3-46 

8  O 

....    64 

36-20 

C"NIFO» .... 

....  181 

....  100-00    .., 

100-00 

Gl^nard  &  Boudault  assume  the  formula  C^^NU^O^  (it  is  pcsrlmw  mdobeasoie  add 
eontaining  nitrottyrot    L.). 
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ComJbinaJtvom,  Nitrodraoylie  acid  is  inBolable  in  oold,  and  sliglitlj 
Bokible  in  hot^  water;  the  solution  be^ns  to  crystallise  at  70^,  and  at 
60°  the  greater  part  of  the  acid  is  separated  out*  The  acid  liberates  car- 
bonic acid  from  its  compounds;  the  solutions  of  its  salts  are  decomposed 
bj  etrong  acids;  and  from  concentrated  solutions,  the  nitrodracjlic  aoid 
is  precipitated  as  a  white  amorphous  mass.  The  salts  meli  on  ignited 
charcoal. 

The  nitrodracylates  of  the  alkalis  are  formed  by  direct  combination^ 
and  are  veiy  soluble ;  the  other  salts  are  formed  by  donble  decompo- 
sition, or  by  boiling  the  acid  with  an  oxide  or  carbonate* 

Nitrodracylic  acid  gives,  with  ferrons  salts,  a  white  precipitate,  which 
becomes  red  on  boiling;  it  does  not  precipitate  ferric  salts* 

NitrodracykUe  of  Copper  is  a  green  powder,  solnble  in  water  and  ia 
alcohol. 

NUrodraeylaUofLead  crystallises  in  shining  white  radiating  needles; 
it  is  moderately  soluble  in  water,  and  contains  88*50  per  cent,  oxide  of 
lead. 

Nitfi^racylaU  of  Silver  crystallises  in  nodnles,  and  dissolres  with 
tolerable  facility  in  water. 

The  acid  is  very  soluble  in  alcohol. 


Nitrotoluylate  of  MeihyL 
(^•NHW  =  (?HH),(?«NH«0^ 

NOAD. 

When  a  solution  of  nitrotoluylic  acid  in  methylic  alcohol  is  saturated 
with  hydrochloric  acid  gas  and  distilled,  the  methyl-compound  remains 
in  the  retort  as  an  oil  coloured  black  by  the  products  of  decomposition 
of  the  wood-spirit.  The  oil  is  washed  with  water,  and  solidifies  in  the 
course  of  a  few  hours,  but  cannot  be  purified  by  distilling  with  water,  on 
account  of  its  high  boiling  point.  If  it  is  dissolyed  in  strong  nitric  acid 
and  boiled  for  a  few  minutes,  a  dear  yellow  oil  is  precipitated  from  the 
solution  on  the  addition  of  water;  and  this  oil,  after  being  washed  with 
water  containing  ammonia,  soon  solidifies  into  a  crystalline  mas^  which 
is  recrystallised  from  ether  and  dried  over  the  water-bath. 

Properties.  Water  distilled  off  nitrotoluylate  of  methyl  deposits  it 
iu  colourless  needles  united  in  stellate  groups.  Its  odour  is  not  so  agreeable 
as  that  of  the  ethyl-compound. 

Nona. 

.  18  C  108    ....    55-38    . .    54*84 

N 14    ....      7-18 

9H 9    ....      4-61    ........      4-83 

8  0 64     ....    32-83 

CWNH»0» 195    ....  100^00 

Splits  up,  when  treated  with  alcoholic  solution  of  potash  into  wood- 
spirit  and  the  potash-salt. 
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Nitrotolnylate  of  Ethyl. 

C*NH»0*  =  CI*H»0,(?«NH*0\ 


KOAD. 


The  alcoholic  solntion  of  the  acid  saturated  with  hydrochloric  acid  gaa 
is  distilled  until  the  mixture  of  hydrochloric  acid  and  alcohol  begins  to 
show  turbidity  with  water.  The  oil  remaining  in  the  retort  then  solidifies 
to  a  crystalline  mass,  which,  after  being  washed  with  carbonate  of  potash 
and  then  with  water^  is  dried  between  blotting-paper.* 

Froperties.  Melts  in  the  water-bath  and  forms  a  clear  liquid,  which 
on  cooling  solidifies  into  a  radiated  crystalline  mass.  It  has  a  pleasant 
odoar« 

Noad. 

20  C 120  ....  57-42    m    57-26 

N 14  ....      6-69 

11  H 11  ....      6-26    5-37 

8  O 64  ....  30-63 

C^HWQ*. 209    ....  100-00 

I 

It  is  decomposed]  by  potash  into  alcohol  and  the  potashnsalt.  Does 
not  form  nitrotoluylamide  with  ammonia. 


NUriMiudem  C"X»H». 

Nitrocoocusic  Acid. 

Warbbn  db  la  Rub.    (1847.)    Mem.  Chan,  Soe,  3,  469;  Am.  JPharm. 
64,  28;  Fhai-m.  Centr.  1848,  86. 

Fojfnation  and  Freparaiion,  8  pts.  of  carminic  acid  are  gradually 
added  to  20  pts.  of  warm  nitric  acid  of  sp.  gr.  1*4,  whereupon  a  yiolent 
OYolntion  of  nitrous  acid  takes  place.  When  aU  the  add  has  been  added 
and  the  action  diminishes,  the  solution  is  kept  boiling  for  two  hours,  during 
which  the  greater  part  of  the  nitric  acid  evaporates;  the  solution  on  cool- 
ing becomes  thickened  with  crystals  of  nitrocoocusic  acid  and  oxalic  acid. 
The  crystals  are  dissolved  in  boiling  water  and  the  oxalic  acid  precipi- 
tated by  nitrate  of  lead.  The  yellow  filtrate  deposits  more  oxalate  of  lead 
on  evaporation,  and  on  cooUng  yields  rhombic  prisms  of  nitrocoocusic 
acid,  which  are  pressed  and  repeatedly  recrystallised  from  boiUng  wa^r^ 
Carmmate  of  lead  may  be  employed  instead  of  carminic  acid^ 


M  PBfMART  KUCLBUS  0>«H»: 

ProperHes.  Nitrococcnsic  aoid  crystaliifies  in  beantifal  yellow  rhombic 
tablets,  containing  2  atoms  of  water  of  crystallisation  (5*96  per  cent.) 
which  are  driven  off  at  10Q%    The  so}^tio^  st«in«  the  skin  yellow. 

Warrtn  de  la  Rae. 

16  C  96    ,...    33*45    33'75 

3N 42     ....     14-63    14*97 

5  H M...«      5     ....       1*74    1*91 

18  0 144    ....     50*18    49-37 


C'WH'QW  ,...  28?    ....  100*00    100*00 

iMraedo  with  iiitMsalieylAte  of  methjl  and  ternitroanlfte  tcid. 

Decompositions.  1,  Nitroeocensle  acid  boiled  with  water  and  oxide 
of  silver,  evolves  large  quantities  of  carbonic  acid;  the  solntion  when 
heated  given  »  brown  preeipitate,  and  the  filtrate  yields,  on  evapo- 
ration, a  silver  salt  containing  88*10  per  cent.  AgO,  23*64  per  cent.  0, 
and  1*26  per  cent.  H.  This  salt  decomposed  by  hydrochloric  acid 
yiolds  an  acid  crvstallising  in  long  needles,  slightly  soluble  in  water, 
and  readily  soluble  in  alcohol  and  in  ether. — 2.  Aqueous  solution  of 
nitrococcussic  acid  dissolves  iron  and  zinc  with'evolution  of  hydrogen,  and 
becomes  more  deeply  coloured.  —  3.  It  is  converted  into  another  acid  bj 
snlphide  of  ammonium,  sulphur  separating  out. 

Combinations^  Nitrococcnsic  acid  is  much  more  soluble  in  hot  water 
than  in  cold. 

The  salts  of  nitroooceosic  acid  are  yellowi  for  the  most  part  soluble  in 
water  and  also  in  alcohol;  they  deflagrate  very  violently  when  heated. 

JVitrococcusate  of  Ammonia.  —  When  gaseous  ammonia  is  passed 
through  the  ethereal  solution  of  the  crystallised  acid,  tufts  of  crystalliDe 
needles  are  deposited  on  the  sides  of  the  vessel ;  they  are  washed  with 
ether  and  dried  between  folds  of  paper.  The  emit  sublimes  when  heated, 
bnt  probably  not  without  decomposition. 

Warren  de  la  Rae. 

16  C  96    ....    29-09    29*05 

5  N 70    vM    21*21 

12  H ; 12    .:..      3*64     3*97 

19  O 152     ....     46*06 

C»N>H»(NH<)«0»+Aq  880    ....  100*00 

Warren  de  la  Roe. 

2MH^ 52    ....    15*7«    15*91 

C»N»H»<y«   ,, 262    ....    81*61 

"^^        C»N««(NH*)»0»+Aq 830    .»..  100*QO  '        "'        ' 

Niiiroceeemette  i^f  Pokuh.^^  1.  The  aqueous  solution  of  the  acid  is 
carefully  neutralised  with  carbonate  of  potash,  the  solution  evaporated^ 
and  left  to  cool,  and  the  crystals  thus  obtained  are  purified  by  recrystal- 
lisation.  —  2.  The  solntion  of  the  acid  in  ether  is  carefully  precipitated 
by  a  solution  of  potash  in  alcohol;  the  pale  yellow  precipitate  is  washed 
with  ether,  dried,  dissolved  in  as  little  cold  water  as  possible;  and  thcr 
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solution  is  nixed  with  5  iimoB  ite  Tolume  of  ftbsoluie  aloohol;  it  thon  after 
a  while  deposits  welUdefined  crystals  (still  more  on  the  addition  of  ether)j 
which  aM  washed  with  ether  and  driea, 

4*  100%  Wsrren  d« }«  Rue, 

SICQ    ,.v»fMt.Mn 94*4  ,...  25-89    ,..„„    95*83 

i6C   , 96  ..„  26*45    26*46 

SN  48  ....  11*57 

o  H I Ml       9  ••••       0*o9     (..If.**       1*18 

16  O  129  .».  85*26 

CJWH'K'QW ..363*4    ....100*00 

No  wdd  islt  it  obtained  by  mixinf  the  idlntioB  with  free  nitrecooonsic  add. 

KUrocoocutate  of  Baryta.  — The  acid  is  dissolyed  in  baryta  water; 
carbonic  acid  passed  through  the  solation^  which  is  then  wanned  and 
filtered;  the  filtmte  is  concentrated  on  a  wat^r-bath;  and  the  solation  is 
again  filtered,  tq  rexnove  traces  of  ciixbonate  of  baryta,  eyaporated  till  ii; 
begins  tp  crystalliso  on  the  snrfacex  f^nd  left  to  cool,  bmall  yellow 
crystals,  insoluble  in  alcohol. 

KUroeoeetmOe  ofChpper,  —  The  solution  of  carbonate  of  copper  in  the 
aqueous  solution  of  the  acid  yields  pale  apple-green  crystals  on  erapo- 
ration. 

« 

NUroeeeouicUe  of  Silver,  —  Oxide  of  silrer  is  dissolred  in  the  cold 

aqneons  solution  of  the  acid,  and  the  filtrate  eyaporated  in  vacuo  oyer 

^nlphuric  acfd.    Long  bulky  yelloF  needles,  which  oecome  orange-yellow 

^t  10Q°.  Deflagrates  with  peat  ylolence  a  little  aboye  200''  when  rapidly 

heated,  bat  decomposes  without  deflagrating  when  gradually  heated  in 

small  quantities.    It  is  soluble  in  water  and  in  alcohol. 

'WwrTfXk  de  la  R^e. 

?  AgO, ,...., ,„„  232  .,,.  46-31    ,.„«^    4600 

16  C  ., ,...,  96  ....  19*16    ........    18-99 

5N., 42  ....      8-38 

3  H a  ....      0*60    M...M.      0*75 

16  O  n... M. W  ....  25*55 

C»«N»H>Ag«0» ...,...,  501     ....  100-Oq 

Nitveooeensio  aeid  disfolyea  in  okMl,  afid  yery  readily  in  ether. 


Mitrophthalle  Aoid. 

LAmwn.  (}M(I.)  J^  mfnt  6,  88;  A^t^^Phfl^.  41,  lQ4j  J^¥im% 

%  91}  \9^  90a;  Com^,  vmd.  31^  939, 
Hjjugivac.    il fin.  PAarm.  38,  1. 

Nitr^mpMhaXie  acid^  JfUronaptkaUtie  aeid. 

Fdrmaiim.    By  the  prolonged  action  of  aitrie  toid  upon    naf  h- 
thaUn. 


28  PRIMARY  NUCLBUS  C»EP: 

^  PreparatuAi.  1.  Tha  erysUia  obtained  in  the  prepaistion  of  pbAaiic 
acid  from  naphthalin  are  several  times  recrystallised.  (Laurent^  p.  11.) 
— -  2.  Naphthalin  is  distilled  with  nitric  acid  in  a  tubulated  retort  for 
seyeral  days,  fresh  nitric  being  added  when  no  more  red  yaponrs  are 
eyolyed.  The  residue  is  treated  eyery  eyenin^  with  water,  in  order  to 
remove  the  small  quantity  of  nitrophthalio  acid  which  has  been  formed; 
the  solution  is  evaporated  to  dryness,  in  order  to  pnrify  the  acid  from 
resinous  matter;  and  the  residue  is  treated  with  a  little  cold  water,  which, 
by  means  of  the  small  quantity  of  unevaporated  nitric  acid  still  present, 
dissolves  out  the  resin,  and  leaves  the  greater  part  of  the  acia  undis* 
solved,  as  a  yellow  powder,  which  is  recrystallised  several  times  from 
boiling  water.  —  Or  the  aqueous  extract  is  shaken  up  with  ether,  which 
dissolves  the  resin ;  the  aqueous  solution  is  left  to  evaporate;  and  the 
residue  is  purified  by  recrystallisation.     (Marignac.) 

Properties.  Nitrophtbalic  acid  forms  pale  yellow  erystals  belonging 
to  the  oblique  prismatic  system,  which  form  rhomboidal  tablets,  gene- 
rally converted  into  six-sided  tablets  by  truncation  of  the  acute  angles. 
Pig.  106.  t :  tt  =  104'';  ti :  tt  =  about  125**;  i:t  =  124^;  commonly 
with  hemibedral  development.  The  crystals  deposited  from  the  aqaeoos 
splntion  have  strongly  striated  faces. 


16  C     

96 

14 

....    45*50    ... 
....       6*63     ... 

....        £  Hi      ... 

....     45*50    ... 

Laurent.      Marignto. 

.....    45*68     ....     45*43 
6*70    ,...      6*63 

5  H    

5 

2*59    ....      2*53 

12  0     

96 

45*03    ....    46*41 

CWNH'O"  .... 

211 

....  100-00    ... 

.....  100-00    ....  100*00 

Dewnipodtwns.  1.  Nitrophtbalic  acid  when  carefully  heated  splite 
np  into  water  and  nitrophtbalic  anhydride.  (Marignac.)  —  2,  If  rapidly 
heated,  it  melts,  swells  tip,  and  evolves  water  and  a  little  nitrophthalio 
anhydride;  the  residue  Incomes  coloured,  evolves  nitrons  fumes,  and 
finally  decomposes,  leaving  suddenly  an  abundant  residue  of  charcoal; 
very  rapid  heatinff  sometimes  causes  deflagration.  (Laurent,  Marignac.) 
—  3.  When  the  leadHsalt  is  suspended  in  water  and  decomposed  by 
sulphuretted  hydrogen,  the  colourless  filtrate  becomes  quite  inodorous 
if  gentiy  heated,  and  only  sliffhtl;jr  turbid  from  precipitation  of  sulphur ; 
after  a  time  (immediately  on  boilmg)  a  body  separates  out,  insoluble  in 
water,  hydrochloric  acid,  alcohol,  and  ether,  soluble  in  potash  with  dark 
brown  colour,  and  precipitated  from  its  solution  by  acids.  —  If  the 
aqueous  solution  of  tne  acid,  while  yet  colourless  and  no  longer  smelling 
of  sulphuretted  hydrogen,  is  mixed  with  acetate  of  lead,  a  whitish  preci- 
pitate is  formed,  which  when  dry,  deflagrates  by  heat,  and  contains 
C"NH*0«,3PbO.    (Marignac.) 

Cfmbinaiims.  Nitrophtbalic  acid  dissolves  slightly  in  cold  water 
but  with  tolerable  facility  in  boiling  water.     (LaUrent,  Marignac.) 

Nitrophthalio  acid  forms  monobasic  (acid)  salts  =  C'*XH^MO^,  and 
hihane  (neutral)  salts  =  C"XH»MK)\ 

Nitrophtkalate  of  Ammonia,  a .  Mombasic.  —  The  solution  of  the  acid 
in  ammonia  deposits,  by  spontaneous  evaporation,  remarkably  brilliant 
flakes  of  the  monobasic  salt,  with  which  a  few  smaller  and  thicker 
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erntsAa  of  the  neutral  salt  are  sometimes  mixed.  The  monobasic  salt 
(C"XH[*(NH*)0")  is  also  formed  by  acidifying  the  solution  of  the  neutral 
salt  with  nitric  acid.  It  generally  forms  prisms  terminated  by  pyramids, 
or  rhomboidaly  or  six-sided  tables.     Does  not  give  off  any  water  at  120^. 

h,  Bihanc.  The  neutral  salt  crystallises  in  oblique  rhombic  prisms, 
the  obtuse  edges  being  generally  truncated.  (Fig.  81),  %  :  u  =  IdC; 
tt  :  tt  =  about  127^.  It  eyolves  nitrophthalic  acid  when  heated,  and 
forms  a  pecnliar  compound  with  dry  gaseous  ammonia.    (Laurent.) 


3  N 

96 
42 
11 
96 

....    39-18    .. 
....    17-15    .. 

....         4  4«f 

....    39-18    .. 

Laurent. 
17-70 

11  H 

I.*....        4-/<j 

12  O 

38-24 

C'«NH»(NH*)«0>*.... 

245 

....  100-00    .. 

10000 

NUraphthalate  of  JBaiyta  is  produced  by  boiling  carbonate  of  baryta 
with  even  an  excess  of  acid  as  an  insoluble  yellow  powder,  which,  when 
dried  at  100°  is  free  from  water,  and  deflagrates  wnen  strongly  heated. 
It  contains  44*28  per  cent,  baryta,  corresponding  to  the  formula 
C"XH>Ba»0».     (Marignac.) 

The  ammonia-salt  also  forms  a  white  precipitate  with  a  dilute  boiling 
solution  of  chloride  of  barium.  The  precipitates  with  salts  of  strontia 
and  lime  are  somewhat  more  soluble.     (Laurent.) 

NUrophthalate  of  Lead,  —  JN'o  neutral  salt  can  be  obtained.  (Marig* 
nac.)  -—  Bam.  The  ammonia-salt  forms,  with  acetate  of  lead,  a  floccu- 
lent  precipitate,  which  is  converted  into  a  yellowish  powder  on  boiling. 
It  is  insoluble  in  water,  and  deflagrates  when  heated.    (Marignac.) 

Marignao. 

4  PbO  447-2    ....     69-85    69-56 

16  C    96       ....    14-99    15-07 

N  14       ....      219 

3H 8       ....      0-47    ........      0-54 

10  O    80       ....     12-50 

CWNH»Pb>0»  2PbO  ....  640-2    ....  100-00 

NiiropkAaJaU  of  Silver  is  obtained  by  precipitating  nitrate  of  silver 
with  the  ammonia-indt.  It  forms  a  white  powder,  which,  when  heated, 
deflagrates  suddenly,  with  emission  of  li^ht  (Laurent,  Marignac);  when 
yeiy  carefully  heated|  it  melts  and  ^composes  without  explosion. 
(Laurent.) 


16  C     

N    

3H    

......    yo 

14 

3 

....       o'£»     •. 

0-71    .. 
....    50-82    .. 
....    22-59    .. 

Laurent.       Marignac. 

......                                 ....        Aa   OD 

A-RA 

2Ag  

12  O 

216 

96 

60-00    ....    49-64 

....     24-09 

C"NH»Ag»0»« ....  425     ....  10000    ....  100-00 

Nitrophthalic  acid  is  very  soluble  in  alcohol  and  in  ether. 


30  PinCABT  mjQLSUS  Omfi: 


Phthalftiiiio  Afoidt 

MABiMxe.    (l84l)    Ann.  Pharm.  42,  Hd;  HT.  B%H.  univ.  i6, 970. 
Laurent.    If.  Ann*  Chim.  Fhy%,  28, 117;  J.  pt\  Chem,  45, 174. 

FormcUion*    (p.  15.) 

Phthakmio  aeid  k  not  known  in  the  free  8tate^  since  it  takes  up 
water  on  eyaporating  and  forms  acid  pkthalate  of  ammonia: 

CWHW  +  2H0  -»  C»H»(NH^JO«. 

PhthcUanuUe  q/^ifsimofiui.—-  When  the  alcobolio  solution  of  ph thai  in 
anhydride  is  treated  with  caustic  ammonia,  orjstak  of  phthaknate 
of  ammonia  separate  on  cooling.  Small  colourless  prisms  berelled 
with  two  terminal  faces.  It  is  very  sdnble  in  water,  and  solnble  ia  alcohol. 
(Laurent.) 

Laarent. 

K   , 14    ^..      7-69    .......    7-74 

7H   7    ....      3-85 

6  0    48    ....    26-38 

Ci«NH«(NH*)0« 182    ....  100-00 

The  add  needlee  haTing  an  acid  reaction,  obtained  by  Marignacfrom  the  Bolatioa  of 
phtbalic  anhydride  in  canatic  ammonia^  which  he  caUa  fuiphihaktmide^  and  whose 
analysis  led  to  the  formula  C^'NU'O^,  must  have  been  phthalamate  of  ammonia,  partly 
converted  into  phtbalimide  (Laurent). 

The  salt  dissolved  in  a  small  quantity  of  water  and  mixed  with 
alcohol  and  bichloride  of  platinum,  immediately  yields  a  quantity  of 
ehloroplatinate  of  ammonium  corresponding  to  I  atom  of  ammonia ;  tho 
filtrate,  boiled  with  excess  of  bichloride  of  platinum,  yields  aboot  the 
same  quantity  of  ehloroplatinate  of  ammonium.  When  the  aqneons 
solution  of  phthalamate  of  ammonia  is  boiled  for  some  time,  it  giT.es  off 
water  and  ammonia,  and  is  converted  into  phthalimide: 

CiWH^O*  -  C"NH»0*  +  NH»  +  2H0. 

The  aqueous  solution  of  phthalamate  of  ammonia  forms,  with  acetate 
of  lead,  a  precipitate,  which,  when  decomposed  by  sulphuretted  hydrogen, 
and  filtereOy  yields  crystals  of  acid  phthalate  of  ammonia  by  evaporation. 
(Laurent) 

Phthalamate  of  Silver.  —  A  solution  of  phthalamate  of  ammonia  In 
boiling  alcohol  does  not  ^  fint  &im  &  precipitate  wlib  a  eonesaiimted 
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solution  of  bitmie  of  iilr0r  j  but  in  it  few  itiinatef  tli6  solution  bournes 
filled  with  fine  needles.  On  treating  the  orystalfl  with  hot  iiniter,ihi^ 
dissolye,  but  the  phthalate  of  ammonia  gives  off  2  atoms  of  water^  and 
the  Bolotion  deposits  vexy  brillknt  flakes,  which  contain  40*9  per  cent. 
A|Fi  and  consist  of  a  componnd  of  phthalimide  wii^  avnntoinaomnm 
((?WH*(NAgH0O*.)    (Laurent) 


Fhenyl-phihalamic  Acid.* 

C»NH"0«  =  C"{NH(?W)H*0«. 

Laurent  &  Obbhabdt.    (1848.)    N'.  Ann,  Ckim.  Phys.  24;  190. 
PhihakaUUe  acid. 

Phenjl-phthalamide  is  boiled  with  ammonia  and  a  little  alcohol,  till 
in  the  course  of  a  few  minutes  the  whole  is  dissolved;  and  the  solution; 
while  still  hot;  is  neutralised  with  nitric  acid*  The  acid  crystallises  out 
on  cooling. 

It  forms  beantifal  crystalline  flakes  j  melts  at  192^  and  begins  to 
sttblime  in  needles.    Its  aqueous  solution  reddens  litmus. 

Gerhardt. 

28  C    ..„,.... 168  .„,  6971    ........    69*3 

N   14  ....  6-81 

11  H    11  ....  4-56    4'« 

6  0    48  ....  19-92 


C«NH"0«  .....„...„...<,  241    ...,  100-00 


Phenyl-phthalanic  add  erolres  aniline  when  partially  fused  with 
hydrate  of  potash. 

It  dissolves  to  a  rery  slight  extent  in  cold  water;  but  more  freely  in 
hot  water. 

The  acid  neutralised  with  ammonia  does  not  precipitate  chloride  of 
barium  or  chloride  of  calcium;  with  acetate  of  lead  and  with  salts  of 
silver,  it  forms  white  precipitates. 

It  is  very  soluble  in  alcohol  and  in  ^hcr^ 


Phthalimide. 

(?»NH«0*  =  C"NH»0»,0*. 

Laurent.    (1836.)    Ann.  Chim.  Phys.  CI;  121;  Bev,  scient.  IB,  600; 
JSr.  Ann  Chim.  Phya.  23,  119. 

Nt^kthaUmide.. 

Formation.  By  heading  acid  phthalate  of  ammonia': 

C>»H*(NH*)0«  -.  C»NHK)«  +  4H0 ; 

phthalamate  of  ammonia,    (p  •  80 .) 

*lkiHab6C(MM«nieiittetrait«f  the  foUowlag  ^ifvtttref  ef  ^hduiile  •Ai,  tooner 
than  is  fo  eocMirdsnw  with  iJw  fcnsial  pUn  el  the  wofk. 
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PteparaliMm^  When  aoid  phthalate  of  ammonia  is  disUlIed  in  a  reiorf^ 
water  is  set  free  and  phthalimide  snblimes. 


PrcipertieB,  Colonrless.  CrTstallises  from  ether  by  spontaneous 
poxation  in  six-sided  prisms^  derived  from  a  rhomboidal  prism  with  angles 
of  113^.  Melts  when  heated,  and  solidifies  in  a  striated  mass  on  cool- 
ing; at  a  stronger  heat,  it  boils  and  snblimes  in  very  light  flakes. 
Inodorous  and  tasteless. 


Laurent. 


16  C   

0      XX        »*aa*«*«A^»A». 

,    96 

5 

....    65-30 
....      9-52 
....      3-40 
....    21-78 

8-90 

3-10 

23-35 

....    64-8 

....      9-0 

3-3 

4  O  

32 

....    22-9 

CWNH»0* 

147 

....  100-00 

100-00 

....  100-0 

Isomeric  with  iiatine. 

DtcomipaviuyM.  I.  Phthalimide  is  not  attacked  by  chlorine  or  \xj 
weak  or  dilated  acids.  —  2.  It  dissolves  in  strong  snlphnric  acid  when 
heated;  and  if  water  is  added  to  the  solution,  phthalic  acid  separates  ont 
on  cooling.  —  3.  Boiled  with  an  alcoholic  solution  of  potash,  it  evolves 
ammonia  and  forms  phthalate  of  potash. 

• 

*     CimdAnaJtiofM,  Phthalimide  is  insoluble  in  cold  water,  and  but  slightly 
solnble  in  hot  water. 

iSiZver-pA<fta2tiiii(fe.  —  A  boiling  alcoholic  solution  of  phthalimide  does 
not  precipitate  nitrate  of  silver;  but  on  addition  of  ammonia,  it  deposits  a 
pnlvemlent  precipitate  or  crystalline  spangle^  which  dissolve  in  hot 
ammonia  and  crystallise  out  unchanged;  its  solution,  in  ammonia  and  a 
little  hot  water  deposits  needles,  which  appear  to  be  phthalamate  of 
ammonia. 

Laurent* 

Ag 108    ....    42-52    ........    41-4 

CMNH<0< 146    ....    57-48 

CMNH*AgCM 254    ....  10000 

When  heated,  it  melts,  swells  np  and  forms  a  black  mass,  which  at  s 
higher  temperature,  assumes  a  beautiful  metallic  ffold-green  colour; 
phthalimide  sublimes  at  the  same  time.     (Gerhardt,  Or.  3,  488.) 

Phthalimide  dissolves  largely  in  boiling  alcohol  or  ether. 


Phenyl-phthalimide. 

C»NH»0*  =  C"NH*((?«H»)0«,b«. 
Laurent  ft  Obbhabdt.    (1848.)    iT.  Ann.  Chim.  Phyt.  24, 189. 

On  melting  together  phthalic  acid  and  aniline,  they  solidify  on  cooling. 
The  substance  is  pulverised  and  treated  with  boiling  alcohol,  in  order  to 
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free  it  from  impurities  which  colour  it.  A  crystalline  powder  remains 
which  is  purified  by  sublimation  and  recrystallisation  from  boiling 
alcohol. 

It  forms  beautiful  colourless  needles.  Melts  at  203'',  and  begins  to 
sublime  in  beautiful  needles  before  melting.  The  fused  mass  becomes 
crystalline  on  solidifying, 

Laurent. 

28  0 168    ....     75-35    75-3    ....    74*8 

N 14    ....      6-27 

9H 9     ....      4-04     4-2     ....       4-1 

4  0 32    ...,    14-34 

C»NH«0*    223    ....  100-00 

With  fused  hydrate  of  potash,  it  forms  aniline  and  phthalate  of  potash. 
It  dissolyes  in  boiling  ammonia  as  phenylphthalamic  acid. 
It  is  insoluble  in  water. 


Nitrophthalimide. 

C**N»H*0»  =  C"XNH*0«,0«. 
Laubent.    (1850.)    Compt.  rend.  31,  539. 

Produced  by  melting  nitrophthalate  of  ammonia. 


Fhthalidine. 

C>«NH»  =  C"NH',H*. 
L.  DusART.  (1855.)  N.Ann.  Ohim.  Phys.  45,335;  Cfiem. Centr.  185C,  8. 

Fonnation.  By  the  action  of  sulphuretted  hydrogen  on  nitrophthalin 
(p.  20),  in  presence  of  alcohol  and  ammonia. 

Preparation.  A  mixture  of  an  alcoholic  solution  of  nitrophthalin 
and  sulphide  of  ammonium  is  heated  to  50°  for  several  hours  in  the 
water*bath;  the  greater  part  of  the  alcohol  is  distilled  off;  the  remainder 
evaporated  almost  to  dryness  at  a  gentle  heat;  the  residue  extracted 
with  dtlute  hydrochloric  acid ;  and  we  filtrate  saturated  with  potash. 
The  precipitate  is  at  first  white  and  then  redissolves  in  the  acid  solution 
with  a  beautiful  blue  colour ;  on  adding  an  excess  of  potash,  flesh- 
coloured  flakes  are  formed,  which  gradually  become  denser  and  dark. 
The  precipitate  is  washed  on  a  filter  with  water,  until  the  filtrate  no 
longer  exhibits  an  alkaline  reaction;  it  then  becomes  crystalline. 

VOTi.   XIII.  D 
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PropeiiieB,  Phthalidine  crystallises  from  its  aqaeous  solution  after 
the  lapse  of  a  few  days  in  beaatiful  needles.  When  melted  and  cooled, 
it  forms  a  crystalline  mass  of  the  colour  of  realgar.  It  melts  at  about 
22°;  and  when  it  solidifies  the  thermometer  rises  to  34*5°.  It  smells 
like  naphthalin,  and  tastes  unpleasantly  pungent.  Its  solutions  do  not 
restore  the  blue  colour  to  red  litmus,  but  its  vapour  (at  what  tem- 
perature) L.)  turns  it  immediately  blue.  Very  small  quantities  of 
phthalidine  impart  a  beautiful  blue  colour  to  solutions  of  ferric  salts. 

At  130"  Dasart. 

16  C  96    ....     80-67     80-45 

N 14     ....     11-77     11-24 

9  H 9     ....      7-56    7-42 

C"NH» 119    ....100-00    99-11 

Decompositions.  1.  Phthalidine  begins  to  boil  at  255%  but  the  ther- 
mometer rises  very  rapidly,  while  decomposition  takes  place,  and  a  car- 
bonaceous residue  remains  behind.  —  2.  It  is  converted  into  a  yellowish- 
white  mass  by  chlorine  water. — 3.  It  reduces  nitrate  of  silver,  while 
very  brilliant  crystals  are  deposited  from  the  solution.  The  aqueoos 
solution  produces  a  grey  precipitate  with  mercurous  salts,  and  a  yellow 
precipitate  with  ferrous  salts.  It  blackens  on  the  addition  of  chloride  of 
gold.  A  solution  of  hydrochlorate  of  phthalidine  is  rapidly  decomposed 
by  bichloride  of  platinum,  assuming  a  green  colour,  and  depositing  blue 
flakes  which  blacken  on  drying;  a  warm  saturated  solution  of  the  salt 
forms  with  bichloride  of  platinum,  beautiful  yellow  crystals  which 
partially  decompose  on  drying. 

Combinations,  Phthalidine  dissolves  pretty  readily  in  cold  water. 
The  salts  of  phthalidine  are  soluble  in  water  and  in  alcohol. 

Sulpluiie  of  Phthalidine,  C"NH»,HO,SO'.  —  Sulphuric  acid  unites 
directly  with  phthalidine,  and  forms  a  dark  green  mass  which  attracts 
moisture  from  the  air  and  becomes  blue.  The  crystallised  salt  is  obtained 
by  double  decomposition,  or  by  mixing  the  alcoholic  solution  of  the  base 
with  sulphuric  acid.  It  dissolves  much  less  readily  in  alcohol  than  the 
other  salts.     Contains  23  per  cent.  SO'  (calculated  23*80). 

HydroMorate  of  Phthalidine,  —  On  saturating  a  warm  alcoholic  solu- 
tion of  the  base  with  hydrochloric  acid,  it  immediately  becomes  filled 
with  violet-blue  crystals. 

Dusart. 
16  C  '96       ....    61-78    60-65 

N  14        ....      9-01     9*47 

10  H  10        ....       6-43    6-64 

CI 35-4    ....     22-78 


C"NH»,HC1  ....  155-4    ....  10000 


NUrate  of  Phthalidine,  —  C"NH»,HO,NO»  is  formed  by  mixing  the 
alcoholic  solution  of  the  base  with  nitric  acid.  It  contains  15*0  per  cent, 
of  nitrogen  (calculated  15-33). 

Phthalidine  dissolves  in  every  proportion  in  warm  alcohol  or  ^ther. 
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Ethyl-phthalidine. 

C»NH"  =  C"N(C«H»)H»,H«. 

DusART.     N.  Ann.  Chim.  Phys,  45,  335. 

Liquid  hayiDg  the  odour  of  phthalidine.     It  distils  without  decom* 
position. 

Hydriodate  of  EthylrpMkalidine  form  flakes  of  silvery  lustre.     It 
gives  off  iodine  at  100^  and  becomes  yellow. 

HydrochhrcUe  of  Ethyl^Mhalidine  is  very  much  like  the  preceding 
compound.  • 


20  C  

120 

....     65'43     ... 
7-63    .... 
....       7*Ou     «... 
....     19*31 

Dntart. 
65-3 

N  

14  H  

14 

14 

....      7-8 
....      7-79 

CI 

35-4 

C»NH",HC1....  183-4     ....  100-00 


Azonucleiu  C^«NH*0». 

Indigo-blue  C»«NH*0«. 

QuATRBidatE  FIsJOKYAL.     Fkys.  &  chem.  Ahkandl,  Leipz.  1785^  1,  3. 

Bbrgmann.     OpU'SC.  5,  \, 

Planer  (&  Trommsdorff).     Untermchung  der  blauen  Farhe  im  Waid- 

kraute,     Erfurt,  1780. 
BucHoiiZ.     A.  OeJU,  S,  3. 

OiOBBRT.     TraiU  mr  le  Paatd.     Paris,  1813;  J.  Pkys.  78,  462. 
Chbtrbul.   J.  Phyt.  65,  309;  abstr.  N.  Oehl.  5,  373;  J.  Phya.  66,  369; 

Ann,  Chim.  66,  8;  68,  284;  abstr.  Schw.  5,  291;  GUb.  41,  345;  42, 

315;  A.  Tr.  19,  93. 
Thokson.     Thorns.  Ann.  15,  465;  Schw.  31,  482. 
DoBERBiNBR.     Schtp.  13,  480;  14,  372;  iV'.  Tr.  1,  2,  443. 
W.  CRViff.     Phil.  Ann.  5,  81;  Schw.  38,  22. 
BiTKOa    N.  Tr.  7,  1,  72. 

Lb  Rotbr  a  Dumas.    J.  Pharm.  8,  377;  abstr.  Schw.  36,  277. 
RoBiQVBT.     J.  Pharm.  25,  62. 

Liebiq.    Mag.  Pharm.  18,  192;  abstr.  Schw.  51,  00. 
Bbrzelius.     Pogg.  10,  105  &  107. 
Hbbvy.     J.  Pharm.  26,  290;  Pharm  Centr.  1840,  805, 
Girabdin  k  Preissbr.    J.  Pharm.  26,  344;  Pharm,  Centr.  1840,  817. 
Wbcton.    Quart.  Jour,  If,  Scr.  5,  296. 

d2 
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Dumas.    Ann,  Chim.  Fhys.  68,  265;  If.  Ann,  Chim.  Phyi.  2,  204;  J.pr. 

Chem.  10,  222;  24,  193;  Pkarm.  Centr,  1837,  339;  1841,  596. 
Erdmakn.  J.pr.  Chem,  19,  321;  24,  3;  Pharm.  Centr,  1841,  705. 
Fritzsohe.    J.  pr,  Chem.  23,  67;  Ann.  Pharm.  39,  76;  J.pr.  Chem.  28, 

193;  PAaim  Centr.  1843,  4. 
ScHUKCK.    Hr.  Phil.  Mag.  J,  10,  73;  J.  pr.  Chem.  66,  321;  Chem.  Centr. 

1856,  50.     Further.    N.  Phil.  Mag.  15.  99;  J,  pr.  Chem.  73,  268. 

IndigOy  coloured  Indigo,  oxidised  Indigo,  Ituoluble  blue  Indigo,  Pigmeniwm 
Indieum,  Indigotine. 

Indigo  was  used  by  the  ancients  in  India  and  Egypt,  and  is  mentioned 
by  Dioscorides  and  Pliny  under  the  names  of  \vhiKov  and  indieum;  it 
first  came  into  use  in  Europe  at  the  commencement  of  the  16th  century, 
while  woad  was  already  caLtivated  in  France  and  Germany  in  the  6th 
century. 

The  following  plants  yield  indigo  blue ;  Indigofera  tinctoria,  anil, 
dieperma,  argerUea,  cenUea,  pseudotinctoria,  hirsuixi,  caroliniana,  (Chunor 
MarquardC  did  not  obtain  indigo  from  Indigofera  australiti)^  IscUis  tindoria 
and  lusitanica,  Nerium  tinetorium,  s.  Wrighiia  tinctoria,  Mandenia 
tinctoria,  Asdepiaa  tingens,  Polygonum  tinetorium  and  chinente,  Oalega 
tinctoria  (Hayne,  Berl.  Jahrb.  1817,  118),  the  white  parts  of  the 
blossom  of  TankerviUia  canUmeneis  (Link)  and  Liimodoron  verairifoUum^ 
The  occurrence  of  indigo  in  Wrightia  tinctoiia,  Marsdenia  tinctoria,  and 
AsdepiaB  tingens  is  doubted  by  Clamor  Marquardt  {Repert.  57,  15). 
The  following  plants  yield  a  blue  colouring  matter  similar  to  indigo. 
Mercurialis  perennis,  Mdampyrum  arvenae  and  crUtatum,  Polygonum 
fugcpyrum,  (Clamor  Marquardt),  and  Polygala  bracteolata.  (Dierbach, 
Ann.  Pharm.  3,  45),  Croton  tinetorium  and  verhasd/olium,  Phytolacca 
decandra  and  mexicana  (Landerer,  Itepert,  84,  69),  Monotropa  hypopitys, 
(Reinsch,  Jahi-b.  25,  293.) 

Indigo-blue  is  somewhat  frequently  deposited  by' unhealthy  urine, 
especially  in  tuberculosis.  (Hill,  Hassal  Chem,  Qoz.  1854,  320;  Ann. 
Pharm,  90,  120.)  —  Cyanurine  {q,  v.),  first  investigated  by  Braoonnot» 
reacts  differently  from  indigo-blue. 

Views  rejecting  the  nature  of  the  substance  in  indigo  plants,  whick 
yields  indigo-blue.  —  Indigo  plants  contain  only  the  base  of  the  colouring 
matter,  which  of  itself  is  green ;  it  is  kept  m  solution  by  the  carbonic 
acid  CYolved  in  the  preparation  of  indigo;  it  is  set  free  by  the  addition  of 
alkalis  and  absorbs  from  the  air  a  substance  which  converts  it  into  indigo- 
blue.  (Roxburgh,  Transact,  of  the  Society  of  Arts,  vol.  28.)  Isatis 
tinctoria  and  indigofera  anil  contain  a  hydrogen-compound  of  indigo-blue, 
namely,  white  indigo  (Dobereiner's  woadie  acid),  which  is  held  in  8ola-> 
tion  by  the  sap  and  when  exposed  to  the  air  is  oxidised  to  indiffo-blue. 
(Chevreul,  Girardin  Sc  Preisser.)  The  indigo-plants  contain  odourless 
indigogen,  which  is  soluble  in  water  and  contains  more  carbon  thaa 
indigo*blne,  into  which  it  is  converted,  with  formation  of  carbonic  acid, 
by  absorbing  oxygen  from  the  air.  This  oxidation  is  promoted  by  heat 
or  by  the  presence  of  alkalis,  especially  by  lime  ;  it  is  arrested  by  acids, 
even  by  carbonic  acid.  (Giobert.)  The  leaves  of  Polygonum  tinetorium 
contain  a  colourless  combination  of  indigo-blue  with  a  resin  wbich  may 
be  extracted  by  ether  and  is  soluble  in  water;  the  resin  is  decomposed  by 
acids  or  alkalis.    (Hervy.)    According  to  Schunck,  no  plant  can  contidn 
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white  indigo,  mnce  the  latter  requires  free  alkali  for  its  solution^  while 
the  sap .  of  plants  is  always  acid  and  moreover  contains  free  oxjgen. 
Woad  contains  a  componnd  called  tndicany  C"NH»0*,  which  is  readily 
soluble  in  water;  this  substance  when  boiled  with  strong  acids,  splits  up 
into  blue  indigo  and  a  peculiar  kind  of  sugar,  without  the  intervention 
of  oxv<?cn  : 

C52NH»0»  +  2H0  =  C«NH"'0-  +  Cs^H^O". 

Formation,    Bj  the  action  of  oxygen  upon  white  indigo  : 

C«N«H»0<  +  20  =  2C^«NH50«  +  2HO. 
By  boiling  indioan  with  strong  acids.     (Schunck.) 

FrepaixOion  of  Commercial  Indigo.  I.  From  Fresh  Leaves.  —  In 
Bengal,  the  plants,  which  are  cut  close  to  the  ground  whilst  the  blossom 
is  unfolding,  are  placed  in  a  brick  cistern — {steeping  vcU,  Odhrungskupe, 
trempoirey  pourriture),  which  is  filled  several  inches  deep  with  cold 
water,  and  allowed  to  ferment.  At  80°  the  fermentation  is  finished  in 
12  or  15  hours;  at  lower  temperatures  it  requires  a  longer  time.  The 
gas  evolved  is  a  mixture  of  carbonic  acid  and  atmospheric  air  from 
which  the  oxygen  has  been  absorbed;  it  was  found  to  contain  at  first  27*5  per 
cent  carbonic  acid,  5*8  per  cent,  oxygen,  and  66*7  per  cent,  nitrogen ;  at  a  later  stage, 
40*5  per  cent,  carbonic  add,  4*5  per  cent,  oxygen  and  55*0  percent,  nitrogen ;  when  the 
fermentation  was  over,  the  solution  eroWed  on  boiling,  a  gas  which  contained  78*0  per 
cent,  carbonic  add,  2*3  per  cent,  oxygen  and  19*7  per  cent,  nitrogen.  A  second  ex- 
periment gaTC  86  per  cent,  carbonic  acid,  and  very  little  oxygen.  The  ieares  lose 
from  12  to  14  per  cent,  of  solid  matter  during  the  fermentation,  but  appear  still  fresh 
and  green  after  it  is  oyer.  When  the  liquid  no  longer  rises,  it  is  drawn 
off  into  the  beating  vat  {Schtagekupe,  hatterie)  which  stands  lower,  where 
it  is  kept  stirring  for  an  hour  and  a  half  or  two  hours,  whereupon  car- 
bonic acid  is  evolved  and  the  indigo  at  first  separates  in  laige  flakes. 
When,  after  being  repeatedly  stirred,  it  forms  grains  like  fine  sand 
and  the  solution  is  clear,  the  indigo  is  allowed  to  settle.  After 
2  or  3  hours  the  liquid  is  drawn  off  from  the  deposit.  (If  the  fer- 
mentation is  properly  conducted,  the  indigo  settles  readily  down,  the 
liquid  is  of  a  malaga-brown  colour,  and  forms  a  thick  foam  which  rapidly 
disappears.)  —  For  further  particulars  see  /•  Pharm,  26,  276.  The  deposit 
is  boiled  for  3  or  4  hours  in  a  copper  vessel  and  then  thrown  upon  a  linen 
filter;  it  is  afterwards  pressed,  cut  into  squares  and  dried  by  heat.  1000 
pts.  of  the  solution  of  the  leaves  yield  from  0*5  to  0*7  pts.  of  indigo; 
more  is  precipitated  on  the  addition  of  potash- ley  or  lime-water,  but  it  is 

not  so  pure. 

Respecting  the  manufacture  of  indigo  in  the  Caucasus,  see  Dingl.  pol.  /.  126,  304. 

2.  From  dry  leaves, —  a.  In  the  southern  part  of  India^  the  ripe 
leaves  which  have  been  completely  dried  by  the  sun^  are  kept  for 
4  weeks,  when  they  assume  a  leaden-grey  colour  (if  kept  for  a  longer 
time  they  become  black  and  yield  less  indigo).  The  leaves  are  then 
oovered  with  six  times  their  bulk  of  cold  water,  and  after  two  hours  the 
green  solution  is  drawn  off  into  the  beating  vat;  it  is  kept  stirring  (for 
abont  2  hours)  till  it  becomes  dark  blue  and  the  indigo  begins  to  precipitate 
then  mixed  with  lim^water,  allowed  to  settle  down  and  treated  as  in  the 
preceding  method.  —  Indiso  is  obtained  in  the  same  way  in  the  south  of 
France  from  a  hot  extract  of  Nerium  tinctorium  and  Fclygonum  tineiorium, 
(Compare  J,  Pharm,  26^  276 ;  /.  pr.  Chem,  1 6, 1 80.)    Indigo  was  formerly 
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prepared  from  woad  in  a  Bimilar  manner,  by  employing  tepid  water  and 
precipitating  with  lime-water;  a  deeper  coloar  was  imparted  to  the  pro- 
duct by  extracting  the  carbonate ^f  lime  with  hydrochloric  acid.  The 
preparation  of  indigo  from  Polygonum  tinctorium  is  rendered  difficult  by 
a  resin  which  the  plant  contains.  This  resin  is  separated  by  mixing  the 
bruised  leaves  with  one-tenth  of  their  weight  of  protosulphate  of  iron,  and 
adding  a  sufficient  quantity  of  water  together  with  excess  of  carbonate 
of  potash;  the  whole  is  then  thrown  upon  a  filter,  and  the  solution  mixed 
with  sufficient  nitric  add  to  render  it  slightly  acid.  On  neutralising  with 
carbonate  of  potash^  it  becomes  blue  and  deposits  all  the  indigo  within 
24  hours;  the  indigo  has  now  the  same  properties  as  that  obtained  from 
hidigofcrcL     Gaudry,  {N.  J.  Pharm,  5,  133.) 

Commercial  indigo  contains  from  50  to  90  per  cent,  of  indigo-blue; 
the  remainder  consists  of  indic^o-red,  indigo-brown,  indigo- gluten,  car- 
bonate of  lime,  magnesia,  alumina  and  oxide  of  iron.  •—  Compare  Ure,  (N. 
Quart.  J.  qfSc.  7>  160;  alio  DietUmary  of  Ckemiairy^  4th  Ed.  p.  529.)  Schlumberger 
(/.  pr,  Chem.  26,  217).  —  (See  farther  the  Valuation  qfjndigo,  p.  59). 

Purification  of  Commercial  Indigo,  a.  By  extracting  the  impurities.  '^- 
Powdered  indigo  is  boiled  with  water,  then  with  alcohol,  then  with  hydro- 
chloric acid  and  again  with  water.  (Cheyreul.)  It  is  boiled  with  hydro- 
chloric acid,  then  with  strong  potash,  and  then  repeatedly  with  alcohol. 
(Berzelius.)  —  Fritzscbe  removes  the  indigo-red  by  boiling  with  an 
alcoholic  solution  of  potash.     (J.  pr.  Chem.  28,  199.) 

6.  By  oxidising  the  Indigo-white  contained  in  tJie  vat  unih  air.  1.  Cold 
vat.  a.  Blue  vat  {vitriolkUpe,  Cuve  a  la  couperote).  —  1  pt.  of  finely  ground 
indigo  is  mixed  with  hot  water,  in  which  4  pts.  of  quick  lime  are  slaked; 
and  to  this  is  added  a  solution  of  3  pts.  of  sulphate  of  iron  free  from 
copper,  the  whole  being  stirred.  (If  the  sulphate  of  iron  is  yellowish, 
one-third  more  is  taken.)  Water  is  then  added  to  the  amount  of  100  or 
200  times  the  weight  of  the  sulphate  of  iron,  according  as  the  dye  is 
required  dark  or  light,  and  the  whole,  after  being  stirred,  is  allowed  to  rest. 
The  proportions  quoted  are  those  most  commonly  employed  in  dyeing; 
when  the  indigo  is  particularly  pure,  more  lime  and  sulphate  of  iron  must 
be  taken.  An  excess  of  lime  yields  a  sharp  yat  {scharfe  Eiipe),  from 
which  the  threads  of  the  stuff  do  not  readily  take  up  the  dye;  too  little  lime 
yields  a  soft  vat  (leise  Kiipe),  which  does  not  dye  so  well.  On  the  addi- 
tion of  carbonate  of  potash,  a  compound  of  indigo-white  with  potash  is 
formed.  A  sediment  is  formed  and  a  yellow  solution,  which  becomes 
covered  with  a  copper-coloured  film  (flower);  the  solution  is  drawn  off 
from  the  sediment,  and  deposits  tolerably  pure  indigo-blue  on  exposure  to 
the  air.  —  Thomson  digests  commercial  indigo  with  lime,  sulphate  of  iron 
and  water,  and  exposes  to  the  air  the  decanted  solution  of  the  compound 
of  indigo-white  with  lime;  he  then  removes  the  carbonate  of  lime  from 
the  blue  precipitate  with  hydrochloric  acid,  and  the  indigo<red  with  water, 
afterwards  washes  with  water  and  dries.  —  Berzelius  mixes  3  pts.  of  indigo 
(purified  according  to  I)  with  6  parts  of  quick  lime  freshly  slaked,  4  pts. 
of  sulphate  of  iron,  and  450  pts.  of  boiling  water;  he  then  doses  the  vessel 
and  shakes  repeatedly ;  allows  the  whole  to  subside  and  removes  the 
yellow  solution  by  means  of  a  syphon;  again  adds  hot  water  and  draws 
it  off  after  repeated  shaking ;  mixes  the  whole  of  the  solution  with 
hydrochloric  acid;  exposes  it  to  the  air  and  agitates  it  till  the  indigo  is 
completely  oxidised ;  then  throws  it  on  a  filter  and  washes  with  water. 
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—  Erdmann  mixes  together  1  pt.  of  indigo,  2  pfcs.  of  sulpbate  of  iron, 
3  pis.  of  ]ime  and  60  pts.  of  water;  draws  off  the  clear  solution  and  mixes  it, 
with  repeated  stirring,  with  dilute  hydrochloric  acid;  and  washes  the  pre- 
cipitate in  contact  with  the  air.  The  residue  yields  fresh  quantities  of 
indigo-blue  when  again  stirred  up  with  hot  water,  and  with  lime  if  neces- 
sary.—  The  indigo-blue  thus  obtained  contains  a  little  gypsum,  at  most 
0*75  per  cent.,  and  indigo-red,  which  it  is  difficult  to  remove  by  boiling 
with  alcohol;  it  is  better  to  reduce  the  indigo  again  in  the  cold  vat  and 
precipitate  it  with  hydrochloric  acid.  —  According  to  Dumas,  a  little 
sulphide  of  calcium  is  formed  in  the  vat,  and  hence  sulphur  is  mixed 
with  the  indigo  when  it  is  precipitated  by  hydrochloric  acid;  this  he 
removes  with  bisulphide  of  carbon.  —  In  the  so-called  orpiment-vcU,  a 
solution  of  the  compound  of  indigo-white  with  putash  is  formed  in  a 
mixture  of  indigo-blue  with  tersulphide  of  arsenic,  potash  and  water 
by  the  oxidation  of  the  resulting  sulpharsenite  of  potassium;  the  solution 
deposits  indigo-blue  when  exposed  to  the  air. 

Protochloride  of  tin  may  be  used  in  the  indigo- vat  (p.  45). 

/3.  Warm  vats,  —  1 .  Woad-vat,  (Pastel-vai.)  On  mixing  from  2  to 
6  pts.  of  finely  powdered  indigo  with  from  30  to  50  pts.  of  woad,  2  pts.  of 
madder,  2  pts.  of  bran,  1  to  8  pts.  of  potashes  and  ^  pt.  of  lime,  and  warm- 
ing with  1000  pts.  of  water  (6000  to  7000  litres)  at  SO"*,  a  fermentation  is 
set  up  in  which  water  is  decomposed  and  the  nascent  hydrogen  forms 
indigo-white,  which  combines  with  the  ammonia  simultaneously  formed. 
The  brownish  yellow  liquid  first  becomes  green  on  exposure  to  the  air, 
and  then  deposits  indigo-blue;  it  may  be  used  for  dyeing  for  three  to 
six  months  if  it  be  kept  warm,  and  madder,  bran,  indigo  or  potashes  added 
from  time  to  time.  (Instead  of  madder,  beetroot-molasses  and  malt  may 
be  advantageously  used).  —  2.  In  the  potash  or  Indian  vat,  in  which  woad 
and  lime  are  not  used,  3  pts.  of  indigo  are  added  to  a  mixture  of  2  pts.  of 
madder,  2  pts.  of  wheat-bran,  6  pts.  of  potashes  and  1000  pts.  of  water  at 
60°;  after  36  hours,  3  pts  of  potashes,  and  after  12  hours  more  the  same 
oaantity  of  potashes,  are  likewise  added.  (This  vat  is  easier  to  manage 
than  the  woad  vat.) 

7.  To  obtain  indigo-blue  in  the  crystalline  state,  4  oz.  of  raw  indigo 
and  4  oz.  of  grape-sugar  are  introduced  into  a  flask  capable  of  containing 
12  lbs.  water,  to  which  6  oz.  of  the  strongest  soda-ley  are  added;  tho 
whole  is  well  shaken;  and  the  flask  completely  filled  with  hot  alcohol.  It 
is  then  tightly  corked  and  left  for  several  hours,  until  the  solution  is 
sufliciently  clear  to  permit  its  being  siphoned  off  into  a  larger  flask,  in 
which  it  is  allowed  to  stand  loosely  covered.  The  solution,  at  first  of 
a  beautiful  yellowish  red  colour,  now  gradually  turns  blue,  whilst  indigo 
separates  out.  The  solution  is  filtered  and  the  indigo  is  washed,  first 
with  alcohol  and  then  with  water,  till  the  filtrate  is  colourless.  In 
this  manner  2  oz  (50  per  cent.)  of  pure  indigo-blue  are  obtained.  If  the 
brown  alcoholic  solution  is  poured  back  hot  into  the  first  flask,  it  yields 
3  per  cent,  more  indigo;  but  it  is  then  nearly  exhausted.  (Fritzsche, 
Marchand.)  —  Indigo  also  forms  a  vat  immediately  with  grape-sugar, 
caustic,  soda,  and  hot  water;  the  decanted  solution,  when  exposed  to  the 
air^  deposits  indigo  containing  a  quantity  of  indigo-red,  which  may  be 
extracted  by  an  alcoholic  solution  of  soda.     (Fritzsche.) 

c.  By  tublmaiion.  When  powdered  commercial  indigo  is  heated  on 
a  watch-glass,  a  silrer  dish^  or  a  spoon^  a  network  of  crystals  is  formed, 
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which  may  be  removed  with  a  pair  of  forceps,  and  the  crystals  carefullj 
separated  from  adhering  particles  of  carbon,  under  a  magnifying  glass. 
(Le  Royer  &  Dumas;  Dumas.)  Chevreal  sublimed  indigo  in  a  crucible 
fitted  with  a  cover  over  a  hot  fire ;  much  indigo  was  decomposed  in 
this  operation.  —  Crum  heats  indigo  between  two  platinum  crucible  lids, 
which  are  separated  from  one  another  by  a  dist-ance  not  greater  than 
f  inch,  till  the  hissing  sound  ceases.  —  Berzelius  sublimes  indigo  in  an 
exhausted  retort,  of  the  size  of  a  chicken's  egs,  cuts  off  the  upper  part  of 
the  retort  when  the  crystals  have  sublimed,  and  separates  the  lower 
crystals  from  the  adhering  particles  of  carbon.  The  crystals  are  freed  by 
ether  from  traces  of  oil  and  resin.  —  Taylor  stirs  up  an  intimate  mixture 
of  2  pts.  finely  powdered  indigo  and  1  pt.  gypsum  with  water  into  a  thin 
paste,  which  he  spreads  upon  sheet-iron  m  layers  2  inches  broad  and 
^  inch  deep.  These  are  dried  by  exposure  to  the  air,  then  heated  at  one 
end  with  a  spirit-lamp  till  red  vapours  are  evolved,  and  so  the  operation 
is  continued.  If  the  mass  catches  fire,  it  is  extinguished  by  a  drop  or  two 
of  water.  The  velvety  indigo  is  easily  separated,  and  may  be  purified 
by  alcohol  and  ether.     (Med.  Gaz.  1843,  130.) 

Preparation  of  Indig<hblu€  from  Indican.  —  According  to  Schunck, 
the  aqueous  solution  of  indican  from  woad-leaves,  which  must  not  be  too 
dilute,  is  boiled  with  sulphuric  or  hydrochloric  acid ;  and  the  abun- 
dant purple-blue  precipitate  is  filtered  off  and  washed,  first  with  water 
and  then  with  boiling  alcohol,  till  the  filtrate  is  of  a  pure  blue  colour:  the 
residue  is  said  to  consist  of  pure  indigo-blue.  — >  According  to  Schnnck^s 
latest  experiments,  it  appears  that  nitric^  oxalic,  tartaric,  and  acetic  aoid 
are  also  capable  of  converting  indican  into  blue  indigo  :  acetic  acid,  how- 
ever, acts  less  powerfully  tban  the  rest. 

jProperties.  Indigo-blue  sublimes  in  right  rhombic  prisms  (Pig.  75  ; 
u  :  u  =  103°  30',  u  :  m  =z  128°  15',  w  :  n  =  149^  12';  n  :  »  = 
165°  6',  y  :  y  =  108°,  y  :  m  z=  126°  (Miller,  Fogg.  23,  559) ;  in  six- 
sided  prisms,  the  bases  of  which  are  replaced  by  two  faces  which  seem  to 
form  an  obtuse  angle  with  one  another  (derivable  from  a  rhombic  prism 
with  angles  of  32°  and  1 48'.)  (Laurent.)  Its  lustre  is  semi-metallic,  and 
by  reflected  light,  dark  red  inclining  to  copper-red  (according  to  Gnim, 
it  is  red  when  viewed  obliquely  under  the  microscope ;  and  of  a  brilliant 
blue  when  viewed  perpendicularly).  When  prepared  in  the  wet  way,  it 
is  dark  blue,  and  acquires  by  pressure  a  dark  copper  colour  and  almost 
metallic  lustre.  It  is  inodorous  and  tasteless,  and  does  not  react  npon 
vegetable  colours.  —  In  open  vessels,  it  volatilises  at  about  288°  in  dark 
purple-red  vapours;  in  closed  vessels,  it  decomposes  partially  when  heated. 
(Crum.)  —  It  volatilises  without  decomposition  only  in  a  current  of  air  or 
in  vacuo;  the  powder  dropped  on  a  piece  of  heated  platinum  foil,  vola- 
tilises in  purple  vapours  without  leaving  a  residue,  each  particle  being  sup- 
ported by  the  vapour  without  coming  in  contact  with  the  foil.     (Dumas.) 
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The  indigo-blue  analysed  by  Crnm«  by  Le  Royer  &  Dumas  (c),  by  Dumaa  (a),  and 
by  Erdmann  and  Laurent,  wcs  obtained  by  sublimation ;  that  analysed  by  Urc  contained 
indigo -red ;  a,  analysed  by  Le  Royer  &  Dumas,  waa  obtained  by  boiling  (p.  38,  a) ; 
b,  from  the  blue  vat  (p.  38,  b),  Erdmann  &  Marchand  found  previously,  75*7  per 
cent,  carbon,  in  sublimed  indigo-blue,  exhausted  by  boiling  with  alcohol  {J,  pr, 
Chem.  19,  321). 

Indigo-blue  is  isomeric  with  cyanide  of  benzoyl. 

Decompositions,  1.  lodigo-blue  melta  and  boils  when  heated  in 
contact  with  the  air;  at  higher  temperatures,  it  bams  with  a  bright 
and  yeiy  smoky  flame,  leaving  a  residae  of  difficultly  combustible  char- 
coal. (Berzelius.)  —  By  exposure  to  air  containing  ozone  it  is  quickly 
converted  into  isatin,  (Erdmann,  J.  pr.  Ckem,  Ixxi.  209.)  —  2.  By  dry 
distillation  it  yields  a  very  little  un decomposed  sublimate,  together  with 
carbonate'  and  cyanide  ol  ammonium,  aniline,  empyreumatic  oil,  and  a 
lar^e  residue  of  shining  charcoal.  1 1  pts.  of  indigo-blue  jrield,  in  this  ope- 
ration,'I'SSJpts.  of  sublimed  indigo  and  6'44  pts.  of  charcoal ;  if  the  heat  bo 
continued  till  the  sublimed  indigo  is  completely  destroyed,  there  are 
formed,  amongst  other  products  of  decomposition,  0*19  nitrogen,  0-28  car- 
bonic acid,  0*8  carbonic  oxide  and  hydrocarbons,  and  0*8  ammoniacal 
water.  (Crum.)  On  heating  indigo-blue  in  vacuo,  a  brown  oil  is 
formed  together  with  a  large  proportion  of  sublimed  indigo,  but  no  per- 
manent gas  or  aqueous  liquid  ;  by  rapid  heating,  more  sublimate  is  ob- 
tained, and  a  fused  shining  charcoal ;  on  heating  more  gradually,  less 
snblimate  is  formed,  together  with  a  dull  earthy  charcoal.  (Berzelius.-— 
compare  Unverdorben,  Pogg.  8,  397.)  —  3.  Dry  chlorine  does  not  act  upon 
indigo-blue  between  0°  and  100^  If  indigo-blue  is  stirred  up  with  water 
into  a  thin  paste,  and  chlorine  passed  through,  while  the  whole  is  kept 
eool,  the  mass  becomes  first  greyish-green  and  then  yellow.  Neither 
carbonic  acid  nor  any  other  gas  is  evolved.  An  orange-coloured  deposit 
is  formed,  and  a  yeflowish-red  solution  ;  on  distilling,  terchlorocarbolic 
acid  and  terohloraniline  sublime,  and  a  liquid  distils  over  which  smells 
of  anisic  acid,  and  contains  hydrochloric  acid  and  terchlorocarbolic  acid. 
The  residue  in  the  retort  dissolves  in  boiling  water,  leaving  a  brown 
resin,  which  is  formed  in  small  quantity  only,  if  the  mass  is  cooled  as 
much  as  possible  during  the  action  of  the  chlorine,  and  the  passage  of  the 
chlorine  is  interrupted  before  all  the  indigo-blue  is  destroyed.  The 
boiling  aqueous  solution  deposits,  on  cooling,  a  yellowish-red  crystalline 
powder,  which  yields  chlorisatin  and  bichlorisatin  when  recrystallised. 
from  alcohol.  (Erdmann.)  Berzelius  took  advantage  of  the  destruc- 
tion of  indigo-blue  by  chlorine  to  determine  the  amount  of  indigo-blue 
contained  in  commercial  indigo.  To  a  known  quantity  of  chlorine  water 
be  added  pure  finely-powdered  indigo  as  long  as  it  'dissolved  with 
yellow  colour,  and  then  ascertained  bow  much  of  the  indigo  to  bo  tested 
was  decolorised  in  the  same  way  by  the  same  quanjtity  of  chlorine  water; 
tb^fjoount  of  oommeccial  indigo  employed  con  tain^ed  ^  quantity  of  indigo* 
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blue  which  was  used  in  the  6r8t  experiment. — This  method  is  inaccurate, 
since  undissolved  indigo  produces  no  perceptible  dilSerence  in  the  colour  of 
the  solution,  and  requires  more  decolorising  matter  than  is  present  in  the 
solution;  the  indigo  to  be  tested  must,  therefore,  always  be  completely 
diBsolved.  (Mohr,  Lehrh.  der  IStrir-methodm,  191.)  (For  tests  for  indigo 
see  Suiphindigotic  Acid,  p.  59.)  —  4.  Bromine  acts  upon  indigo  in  the 
same  manner  as  chlorine.  On  treating  moist  indigo  with  bromine, 
a  yellow  mass  is  formed,  which  yields,  by  distillation,  terbromo- 
carbolic  acid  and  terbromaniline;  the  residue  contains  a  little  bromisa- 
tin,  a  large  proportion  of  bibromisatin,  and  a  little  resinous  matter. 
(Erdmann.)  —  5.  Iodine  decomposes  indigo  only  when  heated.  (Ber- 
zelius.)  —  6.  Indigo  is  decomposed  by  heating  it  with  chlorate  of 
potash  and  hydrochloric  acid.  Only  traces  of  chloranil  are  formed. 
(Hofmann.)  —  7.  When  boiled  with  dilute  nitric  cLcid,  it  gives  off  a  large 
quantity  of  gas,  and  forms  isatin  and  a  brown  resin ;  with  a  stronger  acid 
it  forms  principally  nitrosalicylic  acid  (xii,  305^  and  with  an  excess  of 
nitric  acid  of  sp.  gr.  1*43  it  yields  picric  acia  (xi,  212);  at  the  same 
time  carbonic  acid,  prussio  acid,  oxalic  acid,  [and  the  so-called  artificial 
indigo-resin  are  formed.  —  5  pts.  of  fuming  nitric  acid  become  so  vio- 
lently heated  with  1  pt.  powdered  commercial  indigo  that  the  mass 
takes  fire.  (Woulfe,  Winckler,  Eepert,  41,  380.) — When  indigo  is 
boiled  in  a  retort  with  nitric  acid  and  the  receiver  surrounded  with 
ice,  yellow  needles  pass  over.  These  when  heated,  melt  into  a  clear 
yellow  oil,  and  distu  without  decomposition  at  a  higher  temperature; 
they  have  an  aromatic  odour  and  a  sweet  aromatic  taste.  They 
redden  litmus,  and  dissolve  very  abundantly  in  water  with  yellow 
colour ;  they  dissolve  in  ammonia,  without  yielding  a  crystalline  product 
on  evaporation.  They  form,  with  potash,  a  solution  which  is  at  first 
dark  yellow,  and  soon  becomes  filled  with  microscopic  crystals.  The 
crystals  are  readily  soluble  in  water,  from  which  they  crystallise  un- 
changed on  evaporation  ;  they  appear  of  an  orange  colour  by  reflected 
light,  and  bluish  green  by  transmitted  light.  (Fritzsche.)  —  A  solution 
of  sulphate  of  nitric  oxide  in  oil  of  vitriol  forms  with  indigo  in  the  cold 
a  green  solution  which  when  heated  becomes  of  a  beautiful  rose  colour, 
and  then  dark  purple  red.  (Prevostaye,  Ann,  Chim.  Phy9.  73,  377.) 
—  8.  Concentrated  chromic  acid  destroys  indigo-blue  immediately, 
especially  when  heat  is  applied,  with  violent  evolution  of  carbonic 
acid  and  precipitation  of  sesquioxide  of  chromium.  Dilute  chromic 
acid  forms  a  clear  yellow-brown  solution  with  indigo;  if  this  is  heated  to 
near  the  boiling  point  and  filtered,  isatine  crystallises  out  on  cooling. 
(Erdmann.)  Chlorochromic  acid  does  not  act  upon  indigo-blue.  (Thom- 
son, Pogg,  31,  607.)  —  9.  On  boiling  indigo-blue  y^iiXx  peroxide  of  lead,  a 
pale  yellow  solution  is  formed,  which  becomes  turbid  on  cooling,  and 
leaves  a  yellow  powder  when  evaporated  to  dryness.  This  substance 
suspended  in  water  and  decomposed  with  sulphuretted  hydrogen, 
yields  a  brownish-yellow  filtrate,  which  on  evaporation  leaves  a  residue 
consisting  of  a  small  quantity  of  brown  resin  and  a  few  crystals.  The 
sulphide  of  lead  contains  a  brown  resin,  melting  at  100°,  which  may  be 
extracted  by  boiling  alcohol,  and  precipitated  by  water ;  boiling  water 
extracts  from  it  a  substance  which  on  evaporation,  deposits  crystals 
mixed  with  resin.  (Erdmann.)  —  10.  Manganic  sulphate^  manganate^  of 
potash  and  peifnafiganate  of  potash  decolorise  in d igo .  (  Lef ort,  Jxev.  scient 
16,  358.)  On  heating  indigo-blue  for  a  considerable  time  with  aqueous 
osnUc  acid,  oxalic  acid  is  formed.      (Buttlerow,  J.  pr.  Chcm.  56,  278.)  — * 
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11.  When  the  vapour  of  anhydrons'salphurio  acid  is  pasaed  over  ronghly 
pulverised  commercial  indigo,  the  latter  swells  up,  becomes  heated,  and 
a  beautiful  purple-red  liquid  is  formed,  which  is  transparent  in  thin 
layers,  and  solidifies  into  a  crimson  mass.  In  contact  with  the  iar,  it 
evolves  snlphurons  acid  (probably  on  account  of  the  impurities  of  the 
indigo),  and  dissolves  in  common  sulphuric  acid  with  a  violet  colour  ;  on 
dissolving  it  in  water,  charcoal  separates  out  and  a  dark  blue  solution  is 
formed.  (Dobereiner^  Bucholtz,  Bussy.)  Indigo  dissolves  with  evolu- 
tion of  heat  in  excess  of  fuming  or  in  common  sulphwic  acid  (no  gas  is 
evolved  if  the  indigo  ia  pure)  with  formation  of  sulphindigotic  acid;  if  an 
excess  of  sulphuric  acid  is  not  added,  more  or  less  sulphophcenicic  acid  is 
formed.  According  to  Berzeliiu,  hyposulphindigotic  acid  is  also  formed  when  indigo 
is  dissolved  in  fumiog  sulphuric  acid. —  Indigo-blue  iissolves  in  cold  sulphuric 
acid,  first  with  a  yellow  colour,  which  afterwards  becomes  green,  and 
finally  of  a  beautiful  blue.  (Housmann,  «7btfm.  de  Phya.  1788,  March, 
Chevreul.)  From  the  solution  while  still  yellow,  undecomposed  iudiffo- 
blue  may  be  precipitated  by  water  ;  the  yellow  colour  changes  to  blue 
in  a  few  hours  in  a  closed  vessel,  since  sulphophenicic  acid  is  formed, 

which  is  gradually  converted  into  sulphindigotic  acid.  The  solution  of  indigo 
is  attended  with  evolution  of  heat ;  no  sulphurous  acid  is  formed  if  pure  indigo  is 
employed,  even  if  the  solution  is  kept  at  100*^  for  a  considerable  time.  The  quantity 
of  fuming  sulphoric  acid  required  for  solntion  is  less  the  more  anhydrous 
acid  it  contains ;  \\  times  as  much  of  the  strongest  common  snlphurio 
acid  is  required  as  of  the  fuming  acid.  The  solntion  is  much  more 
complete  wnen  effected  at  100^.  (Crnm,  eomp.  Bucholtz.)  When  indigo 
is  more  strongly  heated  with  sulphuric  acid,  sulphurous  acid  is  evolved, 
and  a  brown  oily  liquid  formed.  (Dobereiner.)  Liquid  anhydrous 
sulphurous  acid  (foes  not  act  upon  indigo.  (Bussy.)  Anhydrous  phos- 
phoric acid  and  hydrated  phosphoric  acid  are  without  action  upon  indigo; 
also  concentrated  hydrochloric  acid.     (Dobereiner.) 

12.  Indigo-blue  is  but  slightly  attacked  by  prolonged  boiling  with 
dilute  pofors^/  when  the  boiling  point  has  reached  100°,  the  indigo  is 
completely  decomposed,  whilst  no  gas  is  given  off,  and  only  traces  of  am- 
monia and  aniline  are  evolved  with  the  aqueous  vapour.  (Fritzsche.) 
According  to  Gerhardt  {Rev,  tcient,  10,  STl),  indigo- white  and  isatate 
of  potash  are  formed  in  this  reaction  : 

3C»«NH«0'  +  KO,HO  +  2H0  «  C'eNirKOS  +  C«N'HWO^H». 

According  to  Fritzsche,  a  yellowish-red  solution  is  first  formed,  on  which 
a  dark  coloured  substance  floats,  and  from  which  yellow  crystals  of  chry- 
fianilate  of  potash  are  separated  by  continued  boiling  ;  on  cooling,  it  soli- 
iifies  into  a  crystalline  mass,  consisting  principally  of  chrysanilate  of 
potash.  The  dark-coloured  substance  is  most  abundantly  formed  when  the 
indigo  is  made  into  a  thin  paste  with  water  and  boiled,  and  then  treated 
with  hydrate  of  potash;  it  is  formed  in  much  smaller  quantity  when 
powdered  indigo  is  gradually  added  to  a  potajsh-ley  boiling  at  150^  — 
The  crystalline  mass,  when  water  is  poured  over  it,  immediately  yields 
indigo-blue  (in  the  same  state  as  from  the  indigo  vat)  ;  the  filtered  solu- 
tion also  continues  to  deposit  indigo-blue  when  exposed  to  the  air.  If 
the  crystalline  mass  is  immediately  incompletely  neutralised  with  an 
acidj  a  bluish-green  precipitate  is  formed,  and  the  solntion  contains 
chrysanilate  of  potash  (xii,  320).  If  the  crystalline  mass  is  treated 
with  alcohol  instead  of  water,  a  dark  green  solution  is  obtained,  which, 
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if  the  dark  coloared  substance  was  formed  in  large  quantity,  absorbs 
oxygen^  and  deposits  indigo-blae  in  tbiu  four-sided  laminae  ;  chrysanilic 
acid  separates  out  from  the  dark  green  filtrate  on  addition  of  a  dilute  acjd« 
If  long  exposed  to  the  air^  the  filtrate  becomes  yellowish-brown^  the 
chrysanilic  acid  being  cony er ted  into  anthranilic  acid.  When  potash-ley 
boiling  at  150°,  is  saturated  with  chlorate  of  notash  and  indigo-blne  is 
added,  the  latter  dissolves  with  dark  orange-red  colour.  The  whole  soli- 
difies on  cooling,  and  when  dissolved  in  water  deposits  only  a  little  indigo- 
blue  and  then  yields  chrysanilic  acid  free  from  chlorine.  (Fritssclie.)  On 
melting  indigo  with  potash,  anthranilic  acid  is  formed,  with  evolution  of 
hydrogen.  According  to  Gerhard t,  isatic  acid  is  first  formed,  which 
yields  anthranilic  acid  on  the  further  action  of  potash. 

C»«NH702  +  2H0  =  C"NH70<  +  2  C0»  -P  2H. 

By  heating  indigo-blue  with  hydrate  of  potash  to  300°  (compare  zii,  246)» 
Cahonrs  obtained  salicylic  acid,  resulting  from  the  decomposition  of  the 
previously-formed  anthranilic  acid: 

C^*NH70*  +  2H0  =  Cm«0    +  NH». 

On  distilling  indigo-blue  with  hydrate  of  potash,  aniline  is  evolved : 

C"NH«0*  +  6H0  -  C12NH7  +  4CO'  +  4H. 

(Fritzsche)  ;  according  to  Gerhard t^  the  aniline  results  from  the  further 
action  of  the  potash  upon  the  previously-formed  anthranilic  acid. 

C»NH70*  «  C"NH7  +  2CO'. 

By  melting  commercial  indigo  with  hydrate  of  potash,  Gerhardt  {Compi.  rend,  13* 
309)  aad  Erdmann  (/.  pr.  Chem,  27,  250)  obtained  valerianic  add ;  Winkler,  Repert» 
78,  70)  and  Moapratt  {^Ann,  Phartn.  51,  271)  obtained  acetic  add,  which  waajowing  to 
the  imparities  of  the  indigo.  Compare  Liebig  {Ann,  Pharm.  40,  314);  Gerhardt 
(AT.  /.  Pharm.  9,  319). 

13.  Indigo-blue  placed  in  contact  with  water,  an  alkali^  and  a  deoxy^ 
dising  snJbstance,  becomes  at  first  coloured  green,  and  is  then  converted 
into  indigo-white,  which  forms  a  yellow  solution  with  alkalis.  In  this 
reaction,  water  is  decomposed,  the  hydrogen  being  used  in  the  formation 
of  indigo-white,  e,  g, 

2C»8NH«0»  +  2SnO  +  2H0  -  C«N«HW0*,H2  +  2SnO«. 

The  following  substances  react  in  a  similar  manner :  phosphorus,  phos- 
phorous acid,  sulphurous  acid,  hydrosulphuric  acid,  potassium- amalfanoiy 
sulphide  of  potassium,  sulphide  of  sodium,  sulphide  of  arsenic,  sulphide  of 
antimony,  zmc,  tin,  iron,  protoxide  of  iron,  protoxide  of  tin,  protoxide  of 
manganese,  grape-sugar,  and  substances  undergoing  fermentation  or  putre- 
fjEustion,  as  sugar,  gluten,  urine,  woad,  madder.  Warm  putrid  urine  dissolves 
indigo-blue,  the  ammonia-compound  of  indigo-white  being  formed. — 
According  to  Lowenthal,  on  the  contrary  (J.  pr.  Chem,  70,  463),  this 
reduction  of  blue  to  white  indigo  is  not  producecL  by  salts  of  sulphurous 
or  phosphorous  acid,  by  sulphide  of  potassium,  sulphide  of  calcium, 
man^nous  salts,  or  arseuite  of  soda ;  but  indigo-blue  dissolved  in  sul- 
phuric acid  is  reduced  to  indigo-white  when  mixed  with  excess  of  bicar- 
bonate of  potash  or  soda,  and  then  treated  with  sulphuretted  hydrogen. 
L5wenthal  is  of  opinion  that  indigo- white  is  not  indigo-blue  phu  hydro- 
gen, but  indigo-blue  minus  oxygen. 
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Fonuic  acid  appears  to  be  produced  in  the  action  of  srape-sugar  and 
potash  on  indigo-blue.  —  If  the  indigo-blue  obtained  &om  Fritzsche'a 
sugar  vat  (p.  89)  is  filtered  off,  the  brownish  green  alkaline  solution 
fonns>  with  acids,  a  brownish  green  precipitate,  which,  when  washed 
with  water  and  dried,  dissolves  for  the  most  part  in  alcohol  with 
reddish  brown  colour.  The  acid  filtrate  deposits,  on  eyaporation,  a  brown 
resinous  body,  which  dissolres  slightly  in  water  and  completely  in  alcohol. 
The  brownish-green  alkaline  solution  ffiyes  a  bluish-green  precipitate 
with  lime-water  (lime-compound  of  indigo*brown  ))  ;  acids  precipitate 
greenish  flakes  from  the  filtrate,  and  if  these  are  filtered  off,  the  acid 
solution  deposits  a  brown  resin  on  evaporation.     (Fritzsche.) 

Urine  passed  from  12  to  24  hours  after  6  grm.  of  indigo  had  been 
swallowed,  was  of  a  greenish-violet  colour.  After  several  days,  a  small 
blue  ring  had  formed  on  the  surface,  which  in  4  weeks  became  from  \io\ 
of  an  inch  broad,  and  consisted  partly  of  precipitated  indigo,  partly  of  blue- 
coloured  phosphate  of  magnesia  and  ammonia.  (Starke, «/.  pr.  Chem.  56, 
13.)  The  passage  of  indigo  into  the  urine  is  mentioned  by  Pereira  (Art 
ofHealing^  2,  651),  and  Roth  (Dissert.  Inaug.  de  Indico,  Berlin,  1834); 
Kletznisky  (Wien.  medicin.  Wochenschr.  1851,  34)  opposes  this  statement. 

ComUnatums.    Indigo-blue  is  insoluble  in  water. 

Hot  alcohol  dissolves  small  quantities  of  indigo-blue  which  impart  to 
it  a  beautiful  blue  colour;  on  cooling,  the  indigo  separates  out  almost 
completely.  Indigo-bloe  remains  dissolved  in  cold  alcohol,  only  when  the 
alcohol  contains  indigo-red  in  solution  at  the  same  time.    (Chevreul.) 

Chloride  of  ethyl  is  but  sliffhtly  coloured  by  standing  over  indigo, 
a  portion  of  which  converts  it  into  a  beautiful  blue  liquid,  without 
mixing  with  the  latter ;  the  unchanged  portion  of  the  indigo  shows  a 
stronger  copper-colour  than  before.  (Boullay.)  —  Sublimed  indigo  does 
not  dissolve  in  cold  earholio  acid  (or  creosote),  but  pretty  readily 
when  it  is  hot ;  the  solution  forms  a  blue  liquid  when  mixed  with  a  little 
alcohol,  but  the  indigo  is  precipitated  by  a  large  quantity  of  alcohol 
(Rnnge,  Reichenbach;  oomp,  Miiller,  ^.  Br.  Arch,  15,  92.) 

Sublimed  indigo  dissolves  to  a  small  extent  in  boiling  oil  of  iiir- 
perUine  with  purple-red  colour,  but  immediately  separates  out  again 
on  cooling.     (Crnm.) 

Faiip  Oils  dissolve  indigo-blue  only  at  temperature  exceeding  100°, 
with  dark  violet  colour ;  the  indigo  separates  out  unchanged  on  cooling ; 
at  a  higher  temperature  the  indigo  is  decomposed  (comp,  Weston, 
Br.  An^h.  36,  371). 


Appendix  to  Indigo-blue. 

1.  Indigo-red. 

Indigo-red  was  first  noticed  by  Chevreul,  and  was  more  particularly 
investigated  by  Berzelius.  (Zehrb,  3,  689.)  —  It  is  found  in  commercial 
indigo,  and  also  accompanies  the  indigo  from  Polygonum  iinctcrium^ 
(Hervy.) 
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a.  Mrom  eotnmereial  indiffo, ^^Vowdered  or  commercial  indigo  is 
first  exhausted  with  hydrochloric  or  sitlphnrio  acid,  then  with  a  con- 
centrated solution  of  potash,  afterwards  washed  with  water  and  boiled 
with  alcohol  of  sp.  gr.  0*83  until  the  solution  is  no  lon^r  coloured 
red,  but  bright  blue.  The  dark  red  alcoholic  extract  is  distilled  until 
most  of  the  alcohol  has  passed  oyer,  and  the  remainder  of  the  solu- 
tion is  filtered  from  the  indigo-red,  which  is  precipitated  in  the 
form  of  a  dark  brown  powder.  The  remainder  of  the  indi^fo-red  is 
separated  from  the  filtrate, — in  which  it  remains  together  with  indigo- 
blue,  in  combination  with  potash, — ^by  evaporating  the  alcohol,  dissolr- 
ing  th^  residue  in  water,  and  precipitating  with  a  slight  excess  of  acetic 
acid,  the  indigo-brown  remaining  in  solution,  and  lastly  the  precipitated 
indigo-red  is  washed  with  water  and  dissolved  in  alcohol,  from  which 
it  separates  on  evaporation. 

Indigo-red  forms  a  blackish-brown  powder  or  a  shining  blackish- 
brown  varnish. 

When  heated  in  vacuo,  it  first  yields  a  colourless  sublimate,  without 
evolvinff  any  permanent  gas,  then  melts,  boils  and  chars,  while  colourless 
crystalline  indigo-rod  sublimes.  In  the  uppermost  part  of  the  vessel,  the 
latter  resembles  fused  colourless  drops;  in  the  middle  part  it  is  brown; 
and  near  the  heated  portion  it  appears  melted,  reddish  yellow  and  trans- 
parent.—  Indigo-red  quickly  heated  in  contact  with  the  air,  melts, 
fumes,  and  bums  with  a  bright  smoky  flame.  —  In  chlorine-water  it 
becomes  yellow  and  plastic  like  wax;  but  on  exposure  to  the  air,  re- 
covers its  hardness  and  regains  its  former  colour  almost  completely. 
(Beraelius.)  By  chlorine  in  presence  of  water  it  is  converted  into  a 
brown  resinj  which  is  insoluble  in  water,  but  soluble  in  alcohol. 
(Erdmann,  J.  pr.  Chem.  19,  329.)  —  It  dissolves  in  fuming  nitric  acid 
with  a  beautiful  purple  colour,  which,  owine  to  decomposition,  soon 
passes  into  yellow.  Water  precipitates  inaigo^red,  apparently  un- 
changed, from,  the  red  solution;  from  the  yellow  solution  it  precipitates 
yellow  flakes  like  those  obtained  in  the  same  manner  from  a  solution 
of  indigo-brown  in  nitric  acid.  —  The  red  solution  of  indigo-red  in 
alcoholic  soda  turns  brown  on  exposure  to  the  air,  and  deposits,  when 
evaporated,  a  substance  which  forms  with  water  a  brown  solution, 
depositing  brown  flakes  on  the  addition  of  acids.  (Fritzsche,  J',  pr. 
Chem..  28,  196.) 

Indigo-red  does  not  dissolve  in  water,  in  dilute  acids,  or  even  in 
heated  concentrated  solutions  of  the  alkalis.  —  It  forms  with  sulphnrie 
acid  a  dark-yeUow  solution,  which  becomes  yellowish  red  on  dilution 
with  water,  but  without  forming  a  precipitate.  The  solution  is  deco- 
lorised by  steeping  silk  or  wool  in  it  for  several  hours;  while  the  fabric 
is  dyed  yellowish  brown  or  red*  It  dissolves  slightly  in  alcohol,  but 
more  abundantly  in  ether;  the  bright-red  solutions  deposit  the  indigo- 
red  on  evaporation  as  a  dark-red  powder.  (Berzelius.)  It  dissolves  in 
cold  creosote.     (Reichenbach.) 

6.  From  the  leaves  of  Polygonum  tinctorium.  —  The  fresh  leaves  are 
exhausted  with  ether  in  a  digesting  funnel,  and  after  a  part  of  the  ether 
has  been  distilled  off*,  crystals  of  indigo-blue  separate  out,  and  the 
remaining  solution  is  evaporated  to  dryness.  The  residue  is  exhausted 
with  alcohol,  the  solution  filtered  from  a  slight  brown  residue,  and  again 
evaporated  to  dryness;  and  the  residue  is  purified  by  hot  water,  which 
extracts  a  little  yellow  colouring  matter. 
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tndigo-red  thus  prepared  is  a  beantifal  red,  resin-like  substance; 
hard,  brittle  and  easily  pulverized.  Burnt  with  oxide  of  copper,  it 
yields  carbonic  acid  and  nitrogen  in  the  proportion  of  16  :  1.  Heated 
m  contact  with  the  air,  it  softens,  melts,  swells  up,  and  burns  with 
jSame,  leaving  a  bulky  mass  of  charcoal  which  burns  without  residue. 
When  heated  in  a  tuoe,  it  gives  off  ammoniacal  vapours.  Distilled  in 
vacuo,  it  jields  merely  ammoniacal  oil,  and  without  any  crystalline  subli- 
mate (probably  because  too  little  was  employed).  —  When  boiled  with 
nitric  acid,  it  evolves  abundant  red  fumes  and  dissolves  with  yellowish 
red  colour,  while  a  waxy  substance  rises  to  the  surface;  on  evaporating 
the  solution,  it  leaves  a  residue,  from  which  water  extracts  picric  acid, 
while  the  so-called  commercial  indigo-resin  remains  behind.  —  It  dis- 
solves in  sulphuric  acid,  imparting  to  it  a  yellow  colour;  becomes  dark 
red  when  acted  upon  by  anhydrous  sulphuric  acid,  and  retains  this  colour 
on  the  addition  of  water.  Concentrated  hydrochloric  acid  turns  it 
black  but  does  not  dissolve  it. 

Indigo-red  is  insoluble  in  water^  slightly  soluble  in  potcuh  and 
ammonia.  The  alcoholic  solution  turns  red  on  addition  of  baryta-water, 
lime-water,  sub-acetate  of  lead,  or  nitrate  of  silver,  and,  dark  red  with 
protochloride  of  tin.  With  solution  of  alum  it  forms  a  beautiful  red  lake, 
which  is  not  acted  upon  by  alkaline  carbonates. 

It  is  very  slightly  soluble  in  acetic  acid,  but  dissolves  very  readily  in 
alcohol  and  in  ether;  the  alcoholic  solation  is  precipitated  by  sulphuric 
acid.     (Hervy,  J,  Fkarm.  26,  293;  Fharm.  Centr.  1840,  807.) 

The  indigo  obtained  from  the  flowers  of  TankervUlia  cantonerms 
colours  alcohol  of  35  per  cent,  first  green,  then  violet ;  and  the  solution 
yields  on  evaporation  a  residue  consisting  of  two  substances,  the  one 
green  and  insoluble  in  alcohol  of  45  per  cent,  (probably  chlorophyll), 
the  other  of  a  beautiful  red  colour,  soluble  in  alcohol,  but  insolnble  In 
water  and  ether.  This  latter  substance  forms  with  sulphuric  acid,  a 
brown  solution  from  which  it  is  precipitated  unchanged  by  water. 
(Glamor  Marquardt,  Bepert.  7,  1.) 

The  purple-red  solution  which  is  obtained  when  the  purple-blue  flakes 
arising  from  the  decomposition  of  indican  by  acids  are  boiled  with  alcohol, 
yields  a  brown  residue  of  indirubin  very  similar  to  indigo-red.  This 
substance  is  insoluble  in  alkalis,  and  when  heated  in  a  tube,  gives  off 
purple  vapours  and  yields  a  crystalline  sublimate.  (Schunck,  St.  JPkiL 
Mag.  J.  10,  %5,) 


2«  ColoturleBs  Indigo-red. 

Berzslius. 

The  sublimate  obtained  by  heating  Indigo-red  in  vacuo  is  separated 
from  indigo-red  by  digesting  it  with  alcohol,  in  which  the  latter  is.  more 
soluble,  and  is  then  purified  by  re-subliming  in  vacuo. 

It  crystallises  when  sublimed,  in  brilliant,  colourless,  transparent 
rery  fine  needles;  it  crystallises  on  evaporation  from  its  alcoholic  or 
ethereal  solution  in  transparent  colourless  grain&  It  is  inodorous,  tasteless 
and  neutral  to  test  papers. 

When  colourless  mdigo-red  is  heated  in  vessels  containing  air,  it 
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melts  and  turns  jellow,  but  crystallises  again  on  cooling;  when  more 
strongly  heated,  it  melts^  boils,  and  partly  decomposes,  without  however 
giyin>(  off  an  acid  or  ammonia.  Heated  m  free  contact  with  the  air,  it 
smokes,  bums  with  a  bright  smoky  flame,  and  leaves  a  trace  of  difBcnlUj 
combustible  charcoal.  It  dissolves  in  fuming  nitric  acid  and  forms  a 
beautiful  purple-red  solution,  which  becomes  yellow  from  decomposition; 
the  solution  is  then  identical  with  that  obtained  by  dissolving  indigo-red 
in  nitric  acid.  Colourless  indigo-red  is  immediately  turned  red  by 
dilute  nitric  acid. 

Colourless  indigo-red  forms  two  compounds  with  sulphuric  acid,  one 
soluble,  the  other  insoluble  in  water.  In  cold  sulphuric  acid,  it  dissolves 
very  slowly  and  but  partially,  imparting  to  it  a  lemon-yellow  colour; 
the  undissolved  portion  is  of  a  burnt  yellow  colour;  the  same  compound 
is  precipitated  by  water  from  the  yellow  sulphuric  acid  solution.  Con- 
centrated hydrochloric  acid  also  forms  a  similar  insoluble  burnt  yellow 
compound;  of  this  only  a  trace  dissolves  in  the  acid,  to  which  it  imparts 
a  yellow  colour;  it  is  not  precipitated  by  water.  —  Colourless  indigo-red 
does  not  dissolve  in  water  or  in  aqueous  solutions  of  the  alkalis,  not 
even  when  they  are  boiling  and  hiehly  concentrated.  —  It  dissolves  very 
slightlv  in  acetic  acid,  from  which  it  is  not  precipitated  by  water;  in 
alcohol  and  in  ether  it  dissolves  slowly,  with  brownish  yellow  colour. 


3.  Indigo-brown« 

Chbvbbul.    Ann.  Chim.  66,  5;  also  8<A,v>,  5,  291. 
Berzelius.     Schf'b,  3,  685. 

ReHnout  Indigo^green,    Difcovered  by  Chevreul,  ia  iadigo  from  Gaatemala  and 
JaTa ;  more  oompletelj  investigated  by  Benelioa,  who  found  it  in  all  kinds  of  indigo. 

Preparation.  1 .  Powdered  indigo  is  repeatedly  boiled  with  water, 
and  the  solution  evaporated  to  a  small  bulk.  The  reddish  syrup  thus 
obtained,  is  extracted  with  alcohol  of  36°  B.;  water  is  added  to  the  red 
alcoholic  solution;  and  the  alcohol  distilled  off.  The  indigo-brown,  which 
is  combined  with  ammonia,  and  remains  dissolved  in  the  aqueous  solu- 
tion, is  precipitated  by  exactly  neutralising  the  ammonia  with  sulphuric 
acid;  then  washed  on  a  filter  with  a  little  water,  dissolved  off  with 
alcohol,  and  the  solution  evaporated.  (Chevreul.)  It  retains  some  of 
the  sulphuric  acid  by  which  it  was  precipitated,  and  also  indigo-blue. 
(Berzelius.)  —  2.  Powdered  commercial  indigo  is  extracted  with^sulphuric, 
hydrochloric,  or  acetic  acid,  and  afterwards  with  water,  then  gently 
heated  with  concentrated  potash-ley,  which  causes  it  to  swell  up  to  a 
light  black  paste;  and  the  dark  brown  alkaline  solution  is  filtered  ofl[ 
without  washing,  since  the  dilute  liquid  would  take  up  indigo-blue.  The 
alkaline  solution  is  slightly  acidulated  with  sulphuric  acid,  and  filtered 
(the  yellowish-brown  filtrate  neutralised  with  carbonate  of  lime  and 
evaporated,  yields  a  little  more*indi^o-brown  when  treated  with  alcohol); 
the  precipitate,  which  is  bulky,  half  gelatinous,  and  almost  black, 
owing  to  an  admixture  of  indigo-blue,  is  washed  out  with  water  and 
dissolved  in  carbonate  of  ammonia;  the  solution  is  evaporated  to  dryness; 
and  the  residue  is  dissolved  in  water,  and  filtered  from  the  undissolved 
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portion^  which  conaista  of  blue  indigo  mixed  with  a  little  indigo-browii, 
withoat  washing  ont^  since  the  residue  would  then  dissolve.  The  indigo- 
brown  is  precipitated  from  the  filtrate  by  sulphuric  acid;  the  precipitate 
while  still  moist  is  digested  with  carbonate  of  baryta  and  water,  whereby 
an  insoluble  and  a  sparingly  soluble  compound  of  indigo-brown  with 
baryta  are  formed;  and  the  solution  is  filtered  and  evaporated.  Indigo- 
brown  is  thus  obtained  in  combination  with  a  little  baryta;  it  seems 
'  impossible  to  obtain  it  perfectly  pure.     (Berzelius.) 

PropeHies.  Indigo-brown  (2)  forms  a  brown^  shining,  transparent 
Tarnish,  which  is  almost  colourless  and  neutral  to  test  papers;  (1)  has  a 
green  colour  (arising,  according  to  Berzelius,  from  an  admixture  of  indigo- 
blue. 

Decompositions,  1.  Indigo-brown  (2)  yields  by  dry  distillation,  a 
black  viscid  oil,  and  colourless,  highly  ammoniacal  water.  —  2.  Heated 
in  contact  with  the  air,  it  softens,  swells  up,  and  evolves  fumes, 
smelling  like  burnt  animal  matter ;  then  burns  with  flame,  and  ^leaves 
a  residue  of  difficultly  combustible  charcoal  containing  carbonate  of 
baryta.  —  3.  It  dissolves  in  nitric  acid  with  evolution  of  nitrous  fumes, 
ana  forms  a  yellow  turbid  solution,  from  which  water  precipitates  burnt- 
yellow  flakes,  which  give  a  dark  yellow  solution  with  ammonia.  The 
aaueous  solution  first  deposits  crystals  of  oxalic  acid  on  evaporation,  and 
when  of  the  consistence  of  syrup,  solidifies  into  a  flaky  crystalline  mass, 
which  tastes  first  acid  and  then  bitter.  When  neutralised  with 
potash,  it  yields  crystals  of  nitre  and  of  a  burnt-yellow  bitter  substance, 
which  is  deliquescent,  soluble  in  alcohol,  and  swells  up  when  heated 
without  exploding.  —  4.  Chlorine  gas  passed  through  a  solution  of 
indigo-brown,  turns  it  to  a  paler  colour,  and  then  precipitates  brownish 
yellow  flakes  of  hydrochlorate  of  indigo-brown,  but  does  not  produce 
any  further  decomposition.    (Berzelius.) 

CombinationB.  Indigo-brown  (l)-is  slightly  soluble  in  water.  —  That 
prepared  according  to  (2),  combines  very  readily  with  acids^  formiog 
oompounds  which  are  slightly  soluble  in  water.  When  an  alkaline  solu- 
tion of  indigo-brown  is  treated  with  an  excess  of  acid,  a  compound  of 
indigo-brown  with  the  acid  is  precipitated,  which  is  brown,  very  bulky, 
transparent  only  when  viewed  in  thin  layers,  reddens  litmus  after  it  has 
been  washed  with  water,  and  is  very  slightly  soluble  in  water,  to  which 
it  imparts  a  yellow  colour.  The  precipitates  produced  by  sulphuric 
acid  and  hydrochloric  acid,  colour  boiling  water  yellow,  and  shrink  up 
to  a  brittle  mass,  which  may  be  pulverised  in  the  solution.  (Berzelius.; 
According  to  Ghevreul,  (1)  dissolves  in  aqueous  solutions  of  acids  more 
readily  than  in  water,  and  likewise  in  sulphuric  acid,  forming  a  green 
solution. 

^  Indigo-brown  (2)  unites  readily  with  alkalis,  and  forms  very  dark- 
brown  compounds,  which  are  soluble  in  water,  and  do  not  sh'ow  any 
alkaline  reaction  with  reddened  litmus  paper.  —  When  the  solution  of 
indi^o-brown  in  carbonate  of  ammonia  is  evaporated,  and  the  residue 
dried  at  70^,  it  forms  a  black  shining  mass,  which  splits  up  into  long 
needle-shaped  fragments;  has  a  slight  and  very  unpleasant  taste;  evolves 
large  quantities  of  ammonia  when  treated  with  potash,  but  no  carbonic 
acid  when  treated  with  acids;  it  dissolves  readily  in  water  and  somewhat 
less  in  alcohol.  (Berzelius.)  According  to  Chevreul,  (I)  dissolves  in 
VOL.  xin.  E 
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ammonia,  formSng  a  red  solution.  When  the  solation  of  indigo-brown 
(2)  in  aqueous  potash  is  exactly  nentralised  with  acetic  acid^  the  Hqaid 
eraporated  to  dryness,  and  the  acetate  of  potash  extracted  by  alcohol 
(which  takes  up  a  little  indigo-brown),  the  compound  of  indigo-brown 
with  potash  remains  behind.  This  compound  dissolved  in  water  and 
evaporated  to  dryness,  forms  a  black  shining  maas,  which  splits  up 
into  needle-shaped  fragments.  —  The  ftary^a-componnd  la  difficultly 
soluble  in  water.  —  The  ^tme-compound  is  insolabie:  hence  lime-water 
precipitates  indigo-brown  from  its  ammoniacal  or  potash  solution;  and 
when  hydrate  of  lime  is  boiled  with  a  solution  of  inaigo-brown  in  potash, 
it  removes  the  former  so  completely,  that  a  colourless  ley  remains  behind. 
The  solutions  of  (2)  in  alkalis  or  acetic  acid  form  dark  precipitates  with 
acetate  of  lead,  subacetate  of  lead  and  ferric  sulphate;  they  are  not  preci- 
pitated by  ferrocyanide  of  potassium  and  corrosive  sublimate,  nor,  with 
the  exception  of  the  baryta  compound,  by  infusion  of  ^lls.     (Berzelius.) 

Indigo-brown  (2)  treated  with  a  little  cteetic  add,  forms  two  com- 
pounds, the  one  soluble,  the  other  insoluble  in  water.  The  first  is  obtained 
by  acidulating  with  acetic  acid  a  solution  of  indigo-brown  in  potash, 
so  that  it  decidedly  reddens  litmus;  the  solution  is  then  evaporated  to 
dryness,  and  the  acetate  of  potash  extracted  with  alcohol.  This  com- 
pound reddens  litmus,  and  dissolves  very  readily  in  water,  from  whicb 
it  is  not  precipitated  by  boiling ;  it  is  slightly  soluble  in  alcohol,  bat 
when  boiled  with  the  latter,  becomes  almost  insoluble  in  water.  The  more 
acid  compound  is  precipitated  by  strongly  supersaturating  the  potasb 
solution  with  acetic  acid;  when  washed  with  water,  a  small  portion  is 
converted  into  the  first  compound;  the  wash- water  continues  to  disaolre 
the  precipitate,  bat  becomes  turbid  when  mixed  with  the  first  acid 
filtrate.     (Berzelius.) 

Indigo-brown  (1)  readily  forms  with  alcohol,  even  when  cold,  a  solu- 
tion which  appears  green  by  reflected  light,  and  red  by  transmitted 
li^ht;  it  is  not  rendered  turbid  by  water,  but  becomes  green,  and  on  the 
addition  of  a  little  ammonia,  red.     (Chevreul.) 

The  green  thick  oily  substance  extracted  from  fresh  woad,  by 
Chevreul  {Schw.  5,  310),  behaves  in  a  similar  manner;  it  diffuses  an 
aromatic  and  empyreuniatic  odour  when  placed  on  glowing  charcoal,  and 
leaves  a  residue  of  tumefied  charcoal.  It  is  almost  insoluble  in  water,  is 
coloured  red  by  alkalis,  and  becomes  green  again  on  the  addition  of  an 
acid. 

According  to  Hervy  («/.  Pharm.  26,  293),  a  substance  similar  to 
indigo-brown  is  obtained  from  Polygonum  tinctorium.  The  fresh  leaves  are 
bruised  and  exhausted  with  cold  water,  and  the  reddish  solution  is  filtered 
and  evaporated  to  dryness.  A  yellow  colouring  matter  is  extracted  by 
ether  from  the  residue,  the  remainder  of  which  is  dissolved  in  alcohol 
of  40°,  filtered,  and  evaporated  to  dryness.  The  product  is  rose  coloured, 
and  dissolves  with  green  colour  in  dilute  acids;  in  concentrated  acids  it 
turns  green  without  dissolving.  It  dissolves  in  alkalis,  with  evolution  o^ 
ammonia.  It  is  soluble  in  water,  from  which  it  is  precipitated  green  by 
concentrated  acids ;  also  in  alcohol,  but  not  in  ether. 

When  an  aqueous  solution  of  indican,  which  has  become  brown  by 
long  boiling,  is  boiled  with  sulphuric  acid  or  hydrochloric  acid,  dark 
brown  flakes  separate  out,  and  may  be  washed  on  a  filter  with  water. 
Ihe  precipitate  boiled  with  alcohol,  forms  a  brown  solution  which 
leaves  on  evaporation,  a  dark  brown,  shining,  resinous  residue  of 
IncWitimin.     This  substance  melts  in  boiling  water,  is  decomposed  and 
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dissolved  by  boilin/^  nitrio  add,  and  dLuolves  with  brown  oolour  in 
ammonia;  the  amnioniaoal  eolation  fomif  brown  pr^cipitatM  with  chloride 
of  calcium  and  chloride  of  barium^  and  the  alcoholic  solntion  i«  completely 
precipitated  by  acetate  of  lead.  The  composition  of  indihnmin  corre- 
sponds most  nearly  to  the  formnb  C^*NH*0^  (Schnnck,  N,  Phii.  Mag.  J. 
10,  86.) 


Isatin. 

C«NH*0*  =  C»NH»0»,0». 

Laurent.    Oompt,  rend,  12,  539;  J.  pr.  Chem,  24,  2;  Pharm,  dnir. 

1841,  601;  ir.  Ann.  Chim,  Phys.  3,  371;  J.  pr.  Ghem.  25,  434; 

Ann.  Pharm.  48,  262;  Pharm.  Centr.  1842,  246;  Pev.  sclent  10,205, 

300;  18,  458;  J.pr.  Chem.  35,  108. 
Ebdmann.    J.pr.  Cliem.  24,  11;  P/iarm.  Cenlr.  1841,  707. 
A.  W.  HoFMANN.    Ann,  Pharm.  53,  11. 

Disoovered  simaltaneously  by  Laurent  tnd  Erdmann,  In  1841. 

Pormalion.  By  the  action  of  nitric  acid  or  chromic  acid  upon  indigo- 
blne  (p.  42). 

Preparation.  1  kilogr.  of  finely  powdered  good  commercial  indigo 
is  stirred  up  in  a  large  dish  to  a  thin  paste  with  water;  it  is  then  placed 
over  a  moderate  fire,  and  commercial  nitrio  acid  is  gradually  added 
(which  causes  a  violent  efiervescence,  without  evolution  of  nitrous  acid), 
until  the  blue  colour  has  disappeared,  for  which,  from  600  to  700  grm.  of 
nitric  acid  are  necessary.  The  solution  is  boiled  with  several  quarts  of 
water,  and  filtered  boiling  as  rapidly  as  possible;  after  12  hours  the 
isatin  separates  in  reddish  crystalline  nodules.  The  mother-liquor  is 
boiled  with  the  undissolved  residue  and  filtered,  the  operation  being  two 
or  three  times  repeated:  the  last  mother-liquor  still  yields  isatin  on 
evaporation.  The  crystals  are  moistened  with  water  containing  a  little 
ammonia,  in  order  to  remove  a  resinous  matter;  they  are  then  washed 
with  cold  water,  and  finally  recrystallised  several  times  from  boiling 
alcohol  (100  pts.  of  indigo  yield  18  pis.  of  isatin).  (Laurent.)  —  When  an 
excess  of  nitric  acid  is  employed,  nitrosalicylic  acid  is  formed.  After 
each  addition  of  nitric  acid,  it  is  necessary  to  wait  antil  the  ejQfervescence 
is  over.  If  no  effervescence  takes  place,  in  consequence  of  the  indigo 
being  mixed  with  too  much  water,  and  if  the  boiling  is  continued,  whilst 
more  and  more  nitric  acid  is  added,  a  violent  reaction  suddenly  ensues 
when  the  solution  has  reached  a  certain  concentration,  the  mass  over- 
flowing the  vessel  even  when  it  is  very  capacious,  and  the  residue 
contains  generally  nitrosalicylic  acid.  (Hofmann.)  —  2.  Indigo  is  heated 
with  chromic  acid,  properly  diluted,  until  the  whole  nearly  boils,  when  it 
is  filtered  hot;  isatin  then  crystallises  out  on  cooling,  and  is  (purified  by 
repeated  recrystallisation  from  water  and  lastly  from  alcohol.  If  the 
chromic  acid  is  so  concentrated  that  it  causes  an  evolution  of  carbonic 
acid,  the  solution  deposits  little  or  no  isatin  on  cooling,  but  a  small 
quantity  on  spontaneous  evaporation  or  in  vacuo;  on  evaporating  tha 
solution  by  heat,  only  sequioxide  of  chromium  and  a  brown  powder 
separate.  (Erdmann.)  Laurent  drops  a  dilute  aqueous  solution  of 
chromic  acid  upon  powdered  indigo,  and  warms  the  mixture,  the  addi« 
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tion  of  ohromto  acid  being  diflcontinaed  as  soon  as  tbe  blae  colour  has 
disappeared,  and  the  process  oontinned  as  in  (1).  In  order  to  purify 
crade  isatin  which  still  contains  resin,  Hofmann  dissolves  it  in  potash, 
and  carefully  adds  hydrochloric  acid  to  the  solution,  as  long  as  it 
forms  a  black  or  brown  precipitate;  when  a  portion  on  filtering  is  of  a 
pure  yellow  colour,  and  gives  a  deep  red  precipitate  with  hydrochloric 
acid,  the  whole  solution  is  filtered  off,  decomposed  with  hydrochloric  acid, 
and  the  precipitate  washed  with  a  little  water. 

Properties,  Isatin  crystallises  in  large  transparent  brownish  red 
prisms,  or  in  smaller  yellowish  red  prisms,  belonging  to  the  right  prismatic 
system;  the  crytals  are  very  brilliant,  especially  when  obtained  from  an 

alcoholic  solution.  ooP.  ool^  oo.  ]£*«> ;  (Fig.  65)  with  predominating  faces  t; 
u'  :  u  =   133*50'  -   55';  ♦  :  i'  =  127*'  15'   —  30',  G.   Rose;    <»P. 

ooPoo  ."Poo  ;  (fig.  68)  without  p  and  i;  u'  \u=-  45°  56';  y  :  y  =  126°  44'. 
(Scfaabus.)  Isatin  is  inodorous  and  has  a  bitter  taste.  (Schabus.)  It  melts 
when  heated,  and  solidifies  on  cooling  into  a  crystalline  mass  of  needles; 
when  heated  above  its  melting  point  in  contact  with  the  air,  the  greater  part 
volatilises  without  decomposition,  in  yellow  and  very  irritating  vapours. 
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Becompoiitians,  Isatin  distilled  in  a  retort,  leaves  a  large  residue  of 
charcoal.  (Erdmann,  Laurent.)  When  thrown  upon  glowing  charcoal, 
it  diffuses  the  same  odour  as  indigo.  Heated  in  the  air  upon  platinum 
foil,  it  bums  with  a  brilliant  flame,  and  leaves  a  fused  residue  of  difficulty 
combustible  charcoal.  (Erdmann.) — 2.  When  isatin  is  suspended  in 
hot  water,  and  a  current  of  chlorine  passed  through  the  solution,  it  is 
converted  into  chlorisatin;  no  bichlorisatin  is  formed,  even  if  the  solution 

is  exposed  to  sunshine.  (Erdmann.)  Chlorine  gas  passed  into  a  solation  of  isatm 
in  potasb-lej,  produces  a  brown  tarry  liquid  soluble  in  alcohol,  but  no  bichlorisatin. 
(Hofmann.)  —  3.  Isatin  shaken  up  with  6romin«-water,  in  sunshine,  yields 
brom isatin  ;  in  contact  with  anhydrous  bromine  in  sunshine,  it  forma 
bibromisatin.  (Erdmann,  Laurent,  Hofmann.)  — 4.  Moderately  warm 
nitiic  acid  dissolves  isatin  without  decomposition,  but  on  boiling,  a 
violent  action  takes  place,  attended  with  evolation  of  nitrous  fumes, 
oxalic  acid  being  formed  together  with  a  reddish  brown  resin,  which 
contains  NO*  and  is  soluble  in  ammonia ;  no  picric  acid  is  formed. 
(Laurent.)  -—  5.  Isatin  heated  with  fuming  sulphuric  acid,  dissolves  with 
brownish  red  colour;  a  strong  effervescence  then  takes  place,  and  on 
treating  the  solution  with  water  and  alcohol,  a  yellow  substance  is 
obtain^,  which  has  not  been  further  investigated.  (Laurent.) — 6.  Isatin 
dissolves  in  cold  potash  without  undergoing  decomposition,  and  imparts 
to  it  a  brownish  red-colour ;  after  a  time,  or  immediately  on  boiling, 
the  solution  becomes  yellow  and  is  found  to  contain  isatate  of  potash: 
C"NH»0*  +  2H0  =  C"NH'0«  (Laurent,  Erdmann).  On  pouring  cold 
potash  ou  crystals  of  isatin,  they  nrst  turn  dark  red,  and  on  warming  the 
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whole,  an  orange-yellow  solntion  of  isatate  of  potash  is  formed;  if  this 
solution  is  concentrated  bj  distillation,  a  reaction  suddenly  takes  place, 
colourless  drops  of  aniline  passing  over  with  the  steam,  while  hydrogen  is 
at  the  same  time  evolved: 

CWNIPO*  +  4(K0,HO)  «  C«NH7  +  4(KO,C02)  +  2H. 

(Hofniaun.)  —  7.  Ammonia  forms  with  solutions  of  isatin,  various  pro- 
ducts of  decomposition,  which  vary  according  to  the  concentration  of  the 
ammonia  and  the  solvent  of  the  isatin;  mixtures  of  various  compounds 
are  always  formed,  all  of  which  contain  1,  2,  or  3  atoms  of  iBa,tin,plus 
1  or  2  atoms  of  ammonia,  minus  water.  (Laurent.)  Aniline  behaves  in 
the  same  way.  (Eneelhardt.)  —  Isatin  with  sulphurous  acid  in  the 
presence  of  fdkalis,  forms  salts  of  isatosulphurous  acid.  (Laurent.) 
isatin  dissolves  in  sulphite  of  ammonia  with  formation  of  isatyde. 
(Erdmann.)  —  9.  When  a  stream  of  sulphuretted  hydrogen  is  passed 
through  an  alcoholic  solution  of  isatin,  b^isulphisatyde  (C"N*H"0*S')  is 
formed.     (Erdmann,  Laurent.) 

Combinations,  Isatin  dissolves  slightly  in  cold  water,  and  more 
abundantly  in  boiling  water.  The  solution  is  of  a  dark  reddish-yellow 
colour. 

It  dissolves  when  gently  warmed  with  nitric  acid,  and  crystallises 
unchanged  from  the  solution  on  cooling. 

Metallic  IsaJtides,  —  Isatin  forms  with  the  metals,  componnds  in  which 
1  At.  hydrogen  of  1  At.  isatin,  is  replaced  by  a  metal  (C**NH*MO*). 
(Laurent.) 

Isatide  of  Ammonium  is  formed  by  dissolving  powdered  isatin  in 
ammonia,  with  which  it  forms  a  carmine-red  solution.  Acids  precipitate 
isatin  from  this  solution,  and  nitrate  of  silver  forms  a  carmine-red  preci- 
pitate.    (Laurent) 

Isatide  ofFotassium  is  formed  by  dissolving  isatin  in  cold  potash.  The 
solution  is  of  a  dark  violet  colour,  which,  when  diluted  with  water  and 
boiled,  becomes  pale  yellow,  and  then  contains  isatate  of  potash. 

Isatide  of  ammonium  forms  with  salts  of  iron,  cobalt  and  lead,  precipitates  which 
are  mixtares  of  isatin  with  the  ozidefe. 

A  boiling  solution  of  isatin,  to  which  a  little  ammonia  is  added,  forms 
with  protochloride  of  tin,  a  white  precipitate,  which  becomes  of  a  beautiful 
carmine-red  on  boiling.  The  filtrate  is  rose* coloured,  but  turns  yellow 
in  a  few  seconds;  the  precipitate  on  the  filter  is  rose-coloured.  (Laurent.) 

Isatide  of  Cuprammonium  forms  a  bright  brown  precipitate,  which  is 
obtained  by  mixing  an  ammoniacal  solution  of  isatin  with  a  solution  of 
acetate  of  copper  in  ammonia.  It  contains  28*0  per  cent,  of  copper, 
and  is  therefore  C"N»H«Cu*0*  =  C"NH*(NH*)Cu«0* ;  or,  according  to 
Laurent,  C"NH*(NH«Cu')OS  which  would  require  28-08  per  cent, 
copper.  It  forms  a  precipitate  with  hydrochloric  acid  and  bichloride  of 
platinnm.     (Laurent.) 


an 


Isatide  of  SUver.     1.  An  alcoholic  solution  of  isatin  is  mixed  with 
alcoholic  solution  of  nitrate  of  silver,  and  an  alcoholic  solution  of 
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potash  ifl  added,  in  such  proportion,  that  an  exoets  of  isatin  and  nitrate  of 
silver  may  remain  in  solution.  The  wine-red  precipitate  is  filtered, 
washed  and  dried. —  2.  Nitrate  of  silver  is  poured  into  a  slightly 
ammoniacal  alcoholic  solution  of  isatin.     (Laurent.) 

I^urent. 
1.  2. 

C"NH<0<  146    ....     57-48 

Ag  108     ....     42-52     42-5     ....    42*2 


C^NH^AgO* 264     ....  100-00 

Isaiide  of  Argentammonium,  When  an  ammonincal  alcoholic  solu- 
tion of  isatin  is  poured  into  an  alcoholic  solution  of  nitrate  of  siWer 
to  which  a  large  excess  of  ammonia  has  been  added,  a  red  crystalline 
precipitate  is  immediately  formed,  consisting^of  microscopic  pearly  flakes. 
(Laurent.) 

Laurent. 

16  C  96  ....    35-42     36-23 

2  N  28  ....  10-33 

7  H 7  ....      2-58     2-66 

Ag 108  ....     39-85     39-75 

4  0 32  ....  11-82 


C>«NH»(NH«)AgO<  271     ....  100-00 

According  to  Laurent,  the  formub  is  C"NHXNH«Ag)0*. 
Isatin  is  readily  soluble  in  alcohol,  less  so  in  ether.    (Erdmann, 
Laurent.) 


Isatic  Acid, 

C"NHW  =  C"NH'0*,0*.* 

Laurent.     Compt,  rend.  12,  539;  N.  Ann.  Chim.  Phya,  3,  376;  J.pr. 

Chem,  25,  435;  Fha}m.  Gentr.  1841,  601;  1842,  247;  Ann,  Pharm. 

46,  264. 
Erdmann.     J.  pr.  Chem.  24,  13;  Ann.  Pharm.  48,  204;  Pharm.  OerUr. 

1841,  708. 

DiBcOTered  gimnltaneoaBly  by  Laurent  and  by  Erdmann,  in  1841. 
Formation  (p.  52). 

Preparation,  When  isatate  of  lead  is  suspended  in  water  and  decom- 
posed hy  sulphuretted  hydrogen,  the  solutiob  filtered  from  the  sulphide 
of  lead  and  evaporated  in  vacuo  yields  a  white,  flocculent,  scarcely  cry- 
stalline powder,  perfectly  soluble  in  water.  The  colourless  solution  when 
heated,  immediately  becomes  brownish  yellow  and  deposits  crystals  of 
isatin.     (Erdmann.) 

The  formula  of  the  isatates  is  C"NH«MO». 

*  According  to  tbe  Bystem  of  eUusification  adopted  in  this  work,  isatic  add  should 
be  placed  among  compounds  derived  from  tbe  primary  nucleus  C^'H^^. 
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A  solution  of  isatate  of  ammonia^  obtainod  by  decomposiug  isatate  of 
potash  with  sulphate  of  ammoDia,  yields  isamate  of  ammonia  on  evapora- 
tion.    (Laurent.) 

Isatafe  of  Potash,  — When  isatin  is  dissolved  in  a  cold  strong  solution 
of  potash^  and  the  dark-red  solution  is  diluted  with  water,  boiled  till  it 
becomes  pale  yellow,  and  then  evaporated,  pale  yellow  crystals  of  the 
potash-salt  are  deposited.  The  solution  of  the  salt  in  water  or  alcohol 
forms  no  precipitate  on  the  addition  of  hydrochloric  acid,  but  becomes 
red  after  a  time,  or  immediately  on  boiling,  and  if  left  in  a  cool  place, 
deposits  crystals  of  isatin. 

Isatate  of  Baryta,  —  1.  Chloride  of  barium  is  precipitated  only  by 
an  extremely  concentrated  solution  of  isatate  of  potash.  —  2.  Isatin  is 
boiled  with  baryta  water,  and  the  solution  filtered;  on  evaporating  the 
filtrate,  small  crystalline  flakes  are  obtained,  which  are  slightly  soluble  in 
water  and  almost  insoluble  in  alcohol.  (Laurent.)  The  white  flakes 
precipitated  by  the  potash-salt  in  a  solution  of  chloride  of  barium,  dis- 
solve on  heating  the  liquid,  and  the  solution  deposits  short  colourless 
prisms  on  cooling.  (£rdmann.)  The  salt  contains  53*24  per  cent, 
baryta  when  dried  at  150^  and  corresponds  to  the  formula  C"NH*BaO'. 
(Lanrent.) 

The  aqneoQS  solution  of  the  potash-  salt  does  not  precipitate  solutions 
of  chloride  of  strontium,  chloride  of  magnesium,  chloride  of  calcium, 
alnm,  zinc-salts,  protochloride  of  tin,  chloride  of  cadmium,  chloride  of 
cobalt,  chloride  of  nickel,  or  chloride  of  mercury ;  with  uranic  nitrate,  it 
produces  an  orange-yellow  precipitate  which  in  a  few  minutes  becomes 
scarlet.  It  precipitates  sesuuichloride  of  iron  reddish  brown,  and  acetate 
of  lead  in  yellow  flakes.  (Laurent.^  According  to  Erdmann,  the  lead 
precipitate  is  white,  and  incompletely  soluble  in  boiling  water.  Isatate  of 
potasn  forms  with  sulphate  of  copper,  a  green  solution  from  which  green 
flakes  precipitate,  but  dissolve  again  on  heating,  or  on  the  addition  of 
more  water.  Heated  with  acetate  of  copper,  it  forms  a  yellowish  green 
precipitate,  which  redissolves  on  cooling.  Mercnrous  nitrate  is  preci- 
pitated yellow. 

Isatate  of  Silifer  is  precipitated  on  mixing  an  aqueous  solution  of  the 
potash-salt  with  nitrate  of  silver,  as  a  white  or  pale  yellow  substance, 
whioh  dissolves  in  boiling  water  and  becomes  partially  blackened.  The 
solation,  on  cooling,  deposits  crystalline  flakes  and  grains.  When  nitrate 
of  silver  is  dropped  into  a  lukewarm  aqueous  solution  of  isatate  of  potash,  a 
portion  is  immediately  precipitated,  but  the  greater  part  crystallises  on 
eo<4inff  in  minute^  shining,  straw-coloured  laminie,  united  in  tufts.  (Erd- 
mann.l  When  boiling  solutions  of  isatate  of  potash  and  nitrate  of  silver 
are  mixed  together^  dutiful  yellow  prisms  of  the  silver  salt  crystallise 
out  on  cooling.     (Laurent.) 

At  140*  Laurent.       Frdmann. 

16  C 96     ....  35-29  35-32  ....     35*18 

N 14     ....  5-15 

G  H 6     ....  2-21  2-48  ....      2-30 

Ag  108  ....  89-70  38-40  ....  37'50  to  41-05 

6  0 48  ....  17-65 


C«NH»A^  272  ....  10000 
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Isatosulphurous  Acid. 

Laurent.     (1842.)     Campt.  rend,  14,  490;  J.  pr,  Cliem,  26,  123;  Rtv. 
scient.   9,   30;  10,  289;   J.   pr.    Chem,   328,   336;  Fharm.    Cenlr. 

IS 43,  257. 

Isatosulphuroas  acid  is  sot  known  in  the  free  state,  but  only  in  its 
salts,  the  UatosiUphites  :  for  when  these  salts  are  treated  with  a  stronger 
acid,  the  isatosnlphnrous  acid  is  decomposed. 

The  formula  of  the  isatosulphites  is  C"NH«M0«,2S0'.  —  (For  their 
formation  see  p.  53.) 

ImtosvlphiU  of  Ammonia.  —  Powdered  isatin  is  boiled  with  bisulphite 
of  ammonia  till  the  isatin  is  dissolved  ;  the  solution  is  evaporated  till  it 
begins  to  crystallise;  and  the  crystals  are  purified  by  recrystallisation. 
Small  pale  yellow  rhombic  tables.  —  The  crystals  do  not  lose  weight 
at  lOO""  or  in  vacuo. — Isatosulphite  of  ammonia  is  not  decomposed  by 
excess  of  ammonia.  When  acted  upon  by  chlorine,  it  forms  chlorisatin 
and  bichlorisatin,  and  the  filtered  solution  forms  with  chloride  of 
barium  a  quantity  of  sulphate  of  baryta  corresponding  to  2*68  per  cent, 
of  sulphurous  acid :  the  formula  C^«x\H«(NH*)0«,2S0»  requires  2758 
per  cent.  It  is  more  slowly  decomposed  by  hydrochloric  acid  than  the 
potash -salt.  It  forms  with  nitrate  of  silver,  a  precipitate  which  is  a  mix- 
ture of  isatin  and  sulphite  of  silver.  —  It  dissolves  slightly  in  cold  water, 
but  very  easily  in  hot  water. 

IscUosulphile  of  Potash,  —  1 .  An  aqueous  solution  of  isatate  of  potash 
is  saturated  with  sulphurous  acid,  evaporated  and  allowed  to  cool ;  and 
the  mother-liquor  from  the  first  crystals  is  evaporated  down  and  left  to 
crystallise.  —  2.  Powdered  isatin  is  boiled  with  an  aqueous  solution  of 
bisulphite  of  potash  until  all  the  isatin  is  dissolved,  and  the  solution  is 
evaporated  down  and  left  to  crystallise.  The  salt  is  more  easily  obtained 
pure  by  the  first  method.  —  It  forms  rather  long,  pale  yellow,  and  very 
brilliant  crystals. —  Perhaps  ^^,  43;  a  :  a'  =  148°  80';  a  :  t  =.  106;  t  is 
rectangular;  according  to  Laurent,  it  belongs  to  a  peculiar  system.  The 
crystals  lose  from  10*4  to  11 '9  per  cent,  of  water,  or  four  atoms  at  100** 
(calculated  11*2  per  cent.);  and  at  the  temperature  at  which  they  soften 
and  become  yellowish  red,  from  144  to  15  per  cent,  of  water  (5  At.). 


KO 

16  C 

N    

4  H    

3  O    

2  SO« 61 


1. 
.  47'2  .... 

....  18*93 

96 

14 

4 

,  24 

....  38-52 

....   5-61 

....   1-60 

9-61 

64 

....  25-73 

C'«NII»K0»,2SO2 249-2     lOO'OO 
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KO    

16  C  

11. 

47-2 

96 

•••• 

•  ••• 

•  ■•■ 

•  ■•• 

•  ••• 

17-66    ... 
35-94     ... 

5-24 

2-24     ... 
14-97 
23-95     ... 

Laurent. 

17-75 

36*48 

N  

6  H 

14 

6 

40 

1-99 

2  S03   

64 

24-85 

CWNH«,KO«,2SO» 267-2    ....  100-00 

According  to  Calculation  ii,  (Gerhardt,  TV.  3,  546,)  isatin  takes  up  the  elements 
of  two  atoms  of  water  in  the  formation  of  isatosulphurons  acid ;  Laurent  first  assumed 
the  formula  C^<NHSM0*,2S0',  for  the  dry  salt,  and  afterwards  {Rev.  teieui.  18,  458) 
C^<NB*MO'*SO^  (Calculation  i),  and  supposed  that  the  salt  which  he  analysed  was  not 
dried  sufficiently. 

Crystallised.  I^aurent. 

CWNH«KO« 203-2  ....  65-06 

2  SO» 64    ....  20-53  2156 

5  HO 45        ....     14-41     14-04     ....     150 

C»«NH«KO«,2SO«  +  5HO....  312-2     ....  10000 

When  the  cryBtallised  salt  is  heated^  it  first  becomes  oranffe-jellow^ 
then  yellowish  red,  gives  off  water  and  softens.  On  further  heating,  it 
swells  np,  blackens,  and  yields  a  thick  red  substance,  which  solidifies  on 
cooling  without  becoming  crystalline. — When  boiled  with  iodine^  it  forms 
isatin  and  sulphuric  acid.  -»  With  chlorine,  it  forms  sulphuric  acid  and 
chlorisatin, — also  bichlorisatin,  if  the  action  of  the  chlorine  be  continued 
long  enough.  —  Cold  hydrochloric  acid  acts  slowly  upon  it;  the  solution, 
however,  becomes  orange-yellow  and  smells  of  sulphurous  acid,  and 
if  sufficiently  concentrated,  deposits  in  a  few  minutes  crystals  of  isatin. 
If  hydrochloric  acid  is  added  to  the  boiling  solution  of  the  salt, 
sulphurous  acid  is  immediately  evolved  with  effervescence,  and  isatin 
is  precipitated.  The  hot  solution  of  the  salt  becomes  darker  coloured 
on  the  addition  of  sulphide  of  ammonium,  and  deposits,  on  cooling, 
a  yellowish  powder,  consisting  of  microscopic  needles  which  react  like 
isatyde.  They  are  insoluble  in  water  and  in  alcohol,  and  when  thrown 
upon  glowing  charcoal,  smell  like  indigo  and  not  at  all  snlphurons. 
When  heated  upon  platinnm  foil,  they  become  violet-red,  probably  owing 
to  the  formation  of  indin,  since  they  then  form  with  concentrated  alco- 
holic potash,  a  solution  yielding  a  black  salt  which  is  decolorised  by  a 
gentle  heat.  The  needles  dissolve  in  potash,  forming  a  wine-red  solution 
which  loses  its  colour  when  boiled,  and  becomes  yellow  on  boiling  with 
hydrochloric  acid,  while  isatin  is  produced^  together  with  a  soft  substance 
which  forms  a  film  upon  the  solution.  —  Isatosniphite  of  potash  dissolves 
pretty  readily  in  water,  to  which  it  imparts  a  yellow  colour;  the  solution 
becomes  brownish-red  on  the  addition  of  ammonia,  but  regains  its  yellow 
colour  when  boiled,  and  then  contains  sulphite  of  potaish,  sulphite  of 
ammonia  and  isatin  dissolved  in  ammonia.  —  It  does  not  precipitate  the 
chlorides  of  barium,  strontium  and  calcium,  or  acetate  of  copper.  —  With 
acetate  of  lead,  it  forms  a  yellow  precipitate  of  isatin  and  sulphite  of  lead; 
with  an  aqueous  solution  of  nitrate  of  silver,  it  forms  a  precipitate  of  isatin 
and  sulphite  of  silver,  whilst  the  solution  contains  nitrate  of  potash  and 
free  nitric  acid: 

C»KH»KO«,2SO«  +  2(AgO,NO*)  -  C^^NH^O^  +  HO  +  2(AgO,SO«;  +  KO,NO*  +  NO*. 

Can  free  nitric  acid  and  sulphite  of  silver  exist  together  ?    6m< 
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A  carmine-red  precipitate  is  formed  by  mixing  an  aqueous  solution  of 
the  potash-salt  with  ammoniacal  nitrate  of  silver,  or  by  gently  heating 
nitrate  of  silver  with  ammonia  and  isatin. 

The  potash-salt  is  very  slightly  soluble  in  cold  alcohol,  but  mode- 
rately soluble  in  boiling  alcohol,  to  which  it  imparts  a  yellow  colour. 


Cof^ttgated  Compounds  of  (he  nucletu  C^NHK)'. 

Sulphindigotic  Acid. 

C^NH'S'O'  =  C"NH»0S2S0». 

Bebgmann.     Opusc.  5,  7,  1788. 
Hausmann.     J.  Fhys.  1788,  March. 
BucHOLZ.     A.  GehUm.  S,  3. 

W.  Crum.     Ann.  Phil.  1828,  Febr.;  Schw.  38,  35. 
Berzelius.     Schrb.  4th  ed.  3,  706;  Fogg.  10,  105;  Jahresber.  7,  256. 
Joss.     Schtff.  69,  285;  Fharm.  Centr.  1834,  167. 

DtTMAS.     N.  Ann,  Chim.  Fhys,  2,  204;  J.  pr.  Ckim.  24,  200;  Fharm. 
Centr.  1841,597. 

Sulphate  qftndiffo,  SoMle  blue  indiyOf  SulpkindyUt  add,  IndighUtaacktf^f^iM^km 
CafUlimehw^eliinre. 

Formaium.  —  (p.  43.) 

Pirparatian,  To  a  solution  of  indigo-blue  in  excess  of  hot  sulphnrio 
acid  50  parts  of  water  are  added,  and  the  liquid  is  filtered  from  the  pre- 
cipitated sulphophoenicic  acid ;  the  filtrate  is  digested  at  a  gentle  heat 
with  wool  or  woollen  stuff  (previously  prepared  by  washing,  first  with 
soap  and  then  with  water  containing  1  per  cent,  carbonate  of  soda^  and 
finally  with  pure  water),  until  no  more  colouring  matter  is  taken  up  (the 
excess  of  sulphuric  acid  remaining  in  solution);  the  wool,  dyed  blue  by 
sulphindiffotic  and  hyposulphindiffotic  acids,  is  washed  with  water  till  the 
latter  no  longer  becomes  acid,  and  is  then  digested  with  water  containing 
a  little  carbonate  of  ammonia ;  the  blue  solution  is  poured  off  from  the 
decolorised  wool  and  evaporated  to  dryness  at  50" ;  and  the  residue  is 
exhausted  with  alcohol  of  0*833  per  cent.,  which  dissolves  the  hyposul- 
phindigotate  of  ammonia,  and  leaves  behind  the  sulphindigotate  of  am- 
monia. The  latter  is  dissolved  in  water  and  precipitated  by  acetate  of 
lead;  the  dark  blue  precipitate  is  washed  with  water,  then  suspended 
in  wateri  and  decomposed  by  sulphuretted  hydrogen;  and  the  yellow  or 
colourless  solution,  which  turns  blue  on  exposure  to  the  air,  is  evaporated 
to  dryness  at  50°.  (Berzelius.)  According  to  Joss,  sulphindigotate  of 
ammonia  is  not  effectually  separated  from  hyposulphindigotate  of  am- 
monu  by  alcohol;  it  is  better,  therefore,  to  digest  the  indigo  solution 
with  wool  only  so  long  as  it  forms  a  precipitate  with  acetate  of  baryta, 
by  which  hyposnlphindigotic  acid  is  not  precipitated. 

FroperUes.  Sulphindigotic  acid  forms  a  solid  mass  having  a  peculiar 
agreeable  odour  ana  an  acid  taste;  it  has  a  weak  bat  decided  aoid 
reaction.    (Joss.) 


SULPHINDIGOTiC  ACID*  69 

DecompogUtons,'-^!.  Salphindigotic  acid  yields  by  dry  distillation, 
sulphurous  acidj  sulphite  of  ammonia,  much  w&ter,  and  a  little  empyren- 
matio  oil.  No  vapours  of  indigo-blue  are  evolved,  but  the  sublimed 
sulphite  of  ammonia  dissolves  in  water  with  a  blue  colour,  having 
carried  over  a  little  of  the  undecomposed  acid.  The  carbonaceous  residue 
burns  with  difficulty,  but  completely.  The  sulphindigotates  also  do  not 
yield  any  sublimate  of  indigo  by  dry  distillation.  (Berzelius.)  — 2.  Sul- 
phindigotic  acid  is  decomposed  by  exposure  to  sunlight.  —  3.  CMoHne 
produces  a  quantity-  of  brown  resin  in  the  solution  of  the  acid,  and 
only  a  little  chlorisatin  and  bichlorisatin.  (Erdmann,  J.  jE>r.  Chem,  19, 
355.)  —  The  blue  colour  of  the  acid  is  changed  to  green  by  chloride 
of  lime  (Schlumberger),  and  to  reddish  brown  by  chlorate  of  potash  and 
hydrochloHc  acid,  (BoUey.)  —  4.  Sulphindigotic  acid  is  decomposed  by 
nitric  acid.  When  the  baryta-salt  is  decomposed  by  boiling  with  concen- 
trated nitric  acid  and  the  solution  diluted  and  filtered,  it  is  not  precipi- 
tated by  chloride  of  barium.  (Berzelius.)  —  5.  The  solution  of  sulphin- 
digotic acid,  heated  with  chromcUe  of  potash,  becomes  ochre-yellow 
(Penny);  mixed  with  permanganate  of  potash,  it  becomes  first  green 
and  tnen  brownish  yellow  (Elbers,  Mohr)j  when  heated  with  ferric  salts 
it  is  decolorised  as  by  nitric  acid.     (Wohlor,  Ann.  Phami,  34,  235.) 

The  decolorising  of  the  solution  of  sulphindigotic  acid  by  oxidising 
agents  is  used  to  determine  the  amount  of  indigo-blue  in  commercial 
indigo.  A  weighed  quantity  of  indigo  is  dissolved  completely  in 
fuming  sulphuric  acid,  and  the  solution  is  diluted  with  water  to  a 
certain  volume.  A  graduated  solution  of  a  substance  capable  of  yielding 
oxygen  or  chlorine  is  then  gradually  added  till  the  blue  colour  of  the 
solution  has  disappeared,  and  the  amount  of  the  graduated  solution 
employed  is  compared  with  the  quantity  of  the  same  solution  required 
to  decolorise  a  solution  containing  a  quantity  of  pure  indigo-blue,  or. 
of  a  determined  kind  of  commercial  indigo,  equal  in  weight  to  the 
indigo  to  be  tested.  According  to  Mohr,  a  graduated  solution  of  per- 
manganate of  potash  is  the  most  suitable  for  this  purpose.  Bolley  adds 
hydrochloric  acid  to  the  boiling  solution  of  the  acid,  and  then  a  era- 
doated  solution  of  chlorate  of  potash.  —  Penny  adds  hydrochloric  acid  to 
the  gently  warmed  indigo  solution,  and  then  a  solution  of  chromate  of 
potash.  —  Lindenlaub  adds  sulphite  of  soda  to  the  solution,  and  then  adds 
chlorate  of  potash  drop  by  drop;  Schlumberger  decomposes  it  by  chloride 
of  lime.     (Compare  Mohr,  Lehrb,  der  Titrimieihoden^  p.  189.) 

6.  Sulphindigotic  acid  mixed  with  excess  of  caustic  alkali,  becomes 
first  green  and  then  yellow,  even  when  access  of  air  is  prevented,  being 
converted  first  into  indigo-green  and  then  into  indigo-yellow  :  ammonia 
acts  more  slowly  than  potash  or  soda ;  the  alkaline  carbonates  do  not 
cause  decomposition.  (Berzelius.)  —  Sulphindigotic  acid  is  first  coloured 
green  by  the  addition  of  ammonia^  and  after  the  lapse  of  a  few  hours 
becomes  completely  decolorised  ;  carbonate  of  ammonia  and  caustic 
potash  exert  the  same  action.  An  aqueous  solution  of  sulphindigotate  of 
potash  forms,  with  ammonia  and  carbonate  of  ammonia,  a  green  solution 
which  becomes  colourless  in  closed  vessels,  but  when  exposed  to  the  air 
recovers  its  green  colour  for  a  short  time,  and  then  again  becomes  colourless. 
With  caustic  potash  and  soda,  it  forms  a  blue  solution  which  gradually 
becomes  green  and  then  colourless ;  with  lime-water,  it  forms  a  green 
solution  which  becomes  yellowish  in  dosed  vessels,  and  when  exposed  to 
the  air  turns  green  again  for  a  short  time.  (Bergmanu.^  The  salts  of 
sulphindigotic  acid  are  converted  by  the  slow  action  of  alkalis  into  salts 
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of  salphoyiridic,  sulphopurpuriCy  stilphoflavic,  solphofblrlc^  and  sulphomfic 
acids.  (Beneliiu.)  —  7.  SolMtaneas  which  readily  take  np  oxygen,  reduce 
salphindigotic  acid  to  a  compound  deri Table  from  white  indigo,  and  change 
the  colour  of  the  solution  to  yellow.  Hydrogen  passed  through  sulphinm- 
gotic  acid  produces  scarcely  any  perceptible  change  of  colour;  if,  how- 
erer,  zinc  or  iron  is  dissolved  in  the  acid,  the  solution  becomes  colourless 
in  24  hours  with  zinc,  and  pale  blue  with  iron.  Exposure  to  the 
air  restores  the  blue  colour,  according  to  Holt ;  according  to  Pleischl 
(who  must  have  continued  the  action  for  a  longer  time),  it  does 
not  {Schw,  25,  363.)  —  Protochloride  of  tin  also  reduces  sulphindigotic 
acid  with  the  aid  of  heat.  —  Sulphuretted  hydrogen  passed  through 
the  aqueous  solution  for  several  hours  does  not  decolorise  it ;  if,  how- 
ever, the  solution  be  then  heated  to  50^,  sulphur  is  precipitated  and 
the  blue  colour  disappears,  provided  sulphuric  acid  is  not  present  in 
excess.  If  the  decolorised  solution  containing  an  excess  of  sulphuretted 
hydrogen,  is  placed  over  slightly  moistened  potash  in  vacuo,  a  viscid 
dark  yellow  mass  is  obtained,  which  becomes  moist  on  exposure  to 
the  air,  and  then  rapidly  assumes  a  dirty  green,  and  finally  a  blue  colour. 
(Berzelius.)  Sulphindigotic  acid  is  turned  green,  and  -afterwards  yellow 
or  colourless,  by  the  following  substances :  —  Sulphuretted  hydrogen, 
pentasulphide  of  potassium,  protochloride  of  iron,  protosulphate  of  iron, 
tartaric  acid,  acetic  acid,  formic  acid,  tartrate  of  potash,  sugar,  madder, 
woad,  &c.;  at  first  the  blue  colour  may  be  restored  by  air  or  oy  chlorine- 
water,  but  this  can  no  longer  be  effected  when  the  action  of  the  deoxi- 
dising substances  has  been  too  long  continued.  — Sulphurous  acid  gradually 
turns  sulphindigotic  acid  green,  then  yellow,  and  then  almost  colourless, 
but  the  blue  colour  cannot  be  restored  by  air  or  by  alkalis.  (Bergmann.) 
•—  Sulphindigotic  acid  becomes  decolorised  when  exposed  in  sunlight  to 
the  joint  action  of  sulphurous  acid  and  atmospheric  air;  in  the  dark,  the 
change  takes  place  more  slowly.  Sulphurous  acid  alone  does  not  so 
readily  decolorise  the  acid.  If  a  few  drops  of  sulphindigotic  acid  are 
poured  into  a  concentrated  aqueous  solution  of  sulphurous  acid,  the  blue 
colour  soon  disappears  and  the  mixture  becomes  brownish  yellow  ;  the 
blue  colour  is  restored  by  heating,  by  oxidising  substances,  by  sulphu- 
retted hydrogen,  or  by  snlphnric  acid.  Sulphites  have  a  stronger  deco- 
lorising action  than  the  free  acid  ;  the  colour  is  restored  by  the  same  re- 
agents, with  the  exception  of  sulphuretted  hydrogen,  and  especially 
by  heat,  but  disappears  again,  as  the  solution  cools.  —  An  aqueous 
solution  of  sulphurous  acid,  which  has  been  turned  brownish  yellow 
by  the  passage  of  an  electric  current,  decolorises  sulphindigotic  acid 
more  energetically  than  pure  sulphurous  acid  or  its  salts;  the  above- 
mentioned  brown  solution  when  saturated  with  a  base,  has  the  same 
action  as  the  solution  itself. — The  decolorising  property  is  destroyed  by 
oxidation  in  the  air,  by  sulphuretted  hydrogen,  or  by  oxidising  agents. 
—  When  zinc  filings  (or  iron  filings)  are  allowed  to  digest  with  an 
aqueous  solution  of  sulphurous  acid  out  of  contact  with  the  air,  till  the 
solution  has  become  brownish  yellow  (or  again  colourless  by  the  pro- 
longed action  of  the  zinc),  it  possesses  in  the  highest  degree  the  property 
of  decolorising  sulphindigotic  acid.  This  property  is  not  destroyed  by 
heat,  but  readily  by  oxygen  (which  liberates  sulphurous  acid  from  the 
solution,  even  when  it  is  saturated  with  oxide  of  zinc);  also  by  easily 
reducible  oxides,  and  by  iodine,  bromine,  chlorine,  ozone,  sulphuretted 
hydrogen,  arsenions  acid,  tartar  emetic^  hydrochloric  acid,  sulphuric  acid, 
and  phosphoric  acid.    If  the  zinc  be  precipitated  by  carbonate  of  ammonia 
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from  the  decolorifling  solution  of  the  zinc-salty  salts  are  obtained  which 
deolorise  salphindigotio  acid  with  extraordinary  energy.  The  hyposulphites 
which  are  obtained  by  the  process  described  in  Vol.  II.  p.  160,  2  and  3,  do  not  deco- 
lorise solphindigotic  acid.  The  bine  colour  is  restored  to  the  decolorised 
solution  of  salphindigotio  acid  :  a.  By  heat,  sulphur  being  then  preci- 
pitated. Tf  the  solution  was  saturated  wilh  oxide  of  zinc,  and  the  sul- 
phindigotic  acid  also  neutralised  by  an  alkali,  it  does  not  recover  its  blue 
colour  either  by  wanning  or  by  exposure  to  the  air. —  5.  By  the  oxygen  of 
the  air,  or  by  oxidising  agents.  —  c.  By  sulphuretted  hydrogen.  —  Penta- 
sulphide  of  hydrogen,  HS^,  decolorises  sulphindigotic  acid  ;  if  the  air  be 
excluded  the  solution  becomes  blue  again  after  a  time.  Caustic  alkalis, 
or  their  carbonates  produce  the  same  reaction.  (Schonbein,  J,  pr,  CJiew. 
61,  203,  240.)  —  8.  When  a  solution  of  1  part  of  indigo  in  4  parts  of  sul- 
phuric acid  is  diluted  with  20  parts  of  water,  filtered,  and  the  liquid 
mixed  with  an  equal  volume  of  ether  and  heated  to  its  boiling  point  for 
several  hours  in  a  sealed  glass  tube,  it  is  gradually  decolorised  :  the  same 
action  takes  place  when  less  ether  is  added  to  a  more  dilute  solution  of 
indigo.  The  blue  colour  is  not  restored,  either  by  oxygen,  or  by  oxide  of 
copper,  or  by  the  oxides  of  the  noble  metals.  The  liquid  has  an  ethereal 
odour,  and  yields  by  distillation  a  colourless  liquid  which  reddens  litmus, 
does  not  precipitate  baryta-salts,  and  forms  with  nitrate  of  silver  a 
precipitate  soluble  in  ammonia.  (Gassola,  Kastn.  Arch,  16,  126.)-— 
Ether  vapour  passed  into  sulphindigotic  acid  sometimes  decolorises  it, 
hut  with  difficulty  and  not  always;  perhaps  the  action  is  duo  to  the 
presence  of  aldehyde.  (A.  Vogel.)  —  9.  Sulphindigotic  acid  shaken  up 
with  aldehyde,  beicomes  emerald-green,  then  pale  green,  and,  in  a  few 
minutes,  yellow.  The  blue  colour  is  not  restored,  either  by  exposure 
to  the  air,  or  by  simple  boiling,  or  by  oxide  of  mercury.  (A.  Vogel, 
«/.pr(7A«m.  16,  315.) 

CombinaHaiis.  With  Watei\  Sulphindigotic  acid  becomes  rapidly 
moist  on  exposure  to  the  air,  and  dissolves  very  readily  in  water,  forming  a 
dark  blue  liquid.     (Berzelius,  Joss.) 

The  S^dphindigotaies  (C»«NH*M0*,2S0»)  are  formed  by  direct  combina- 
tion or  by  double  decomposition.  They  cannot  be  obtained  crystallised;  they 
are  dark-blue,  with  a  peculiar  coppery  lustre,  and  taste  feebly  saline  and 
decideilly  of  indigo.  The  alkaline  sulphindigotates  are  slightly  soluble  in 
cold  water,  and  more  readily  in  hot  water;  the  solution  is  blue  by  reflected, 
and  red  by  transmitted  light.  —  The  sulphindigotates  are  more  readily 
decolorised  than  the  free  acid,  by  all  substances  which  reduce  blue  indigo, 
especially  in  the  presence  of  free  alkalis.  Protosulphate  of  iron  does  not 
reduce  a  neutral  sulphindigotate,  even  on  warming  ;  not  even  when  as 
much  alkali  is  added  as  is  necessary  to  precipitate  the  protoxide  of  iron  ; 
but  the  slightest  excess  of  alkali  produces  immediate  decoloration, 
and  on  the  addition  of  enough  acid  to  neutralise  the  alkali,  the  blue 
colour  is  restored.  Sulphide  of  potassium  or  calcium  decolorises  the 
solutions  of  the  sulphindigotates,  part  of  the  sulphide  being  converted 
into  sulphate.  The  reduced  solution  appears  yellow  when  neutral,  and 
burnt-yellow  when  alkaline.  The  neutral  solution  leaves,  when  evapo- 
rated m  vacuo,  a  dark  dry  residue  which  appears  dark  yellow  when  pul- 
verised, and  becomes  blue  on  exposure  to  the  air  for  several  days.  The 
solution  becomes  rapidly  blue  on  exposure  to  the  air,  the  change  being 
slow  only  when  unchanged  reduced  matter  is  present.  In  this  case  the 
coloration  is  at  first  only  superficial,  and  proceeds  downwards  as  the 
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redaclng  substance  beoomes  oxidised.  Ferrio  and  cupric  salts  tarn 
the  solation  blue  instantly,  and  are  converted  into  salts  of  the  lover 
oxides.  The  solution  reduced  by  protochloride  of  tin  deposits,  on 
exposure  to  the  air,  a  white  powder  which  is  a  mixture  of  binoxide  of 
tin  and  a  product  of  decomposition  which  becomes  green  on  exposure 
to  the  air. 

Sulphindigotates  when  heated^  give  off  water  without  melting.  When 
strongly  heated,  they  decompose^  erolving  free  ammonia,  carbonate  of 
ammonia,  cyanide  of  ammonium,  a  trace  of  Tolatile  oil,  and  afterwards 
of  carbonic  acid,  whilst  a  residue  of  metallic  sulphide  is  left. 

SulphindigotaU  qf  Ammonia  is  prepared  by  the  process  described  at 
page  58  (Berzelius) ;  or  b^  precipitating  sulphindigotic  acid,  which 
should  not  be  too  dilute,  with  ammonia  or  a  salt  of  ammonia.  (Cram.) 
It  reacts  similarly  to  the  potash-salt.  It  melts  when  heated  and  awells 
up,  but  is  not  decomposed,  even  by  a  pretty  strong  beat,  and  although  it 
assumes  a  charred  appearance,  still  dissolves  completely  in  water 
forming  a  blue  solution.  When  more  strongly  heated,  it  yields  a  subli- 
mate of  sulphite  of  ammonia.  (Berzelius.)  It  dissolves  in  from  40  to 
50  parts  of  cold  water,  and  in  a  much  smaller  quantity  of  hot  water 
(Crum);  and  is  precipitated  from  the  solution  by  tne  alkaline  sulphates 
and  some  other  salts,  but  much  less  completely  than  the  potash-salt.  It 
is  not  soluble  in  alcohol.     (Crum,  Berzelius.) 

« 

Salphindigotaie   of  Potash.  —  Preeipitaied   Jndigo,  Jndigo'^arminey  Blue^ 

carmine,  Soluble  Jndigo When  an  aqueous  solution  of  sulphindigotic  aoid 

is  saturated  with  excess  of  carbonate  of  potash,  the  whole  becomes 
gelatinous.  —  I.  The  blue  wool  obtained  as  described  at  page  58,  is 
exhausted  with  carbonate  of  potash  instead  of  carbonate  of  ammonia  ; 
the  solutiun  evaporated  to  dryness;  the  hyposulphindigotate  of  potash 
extracted  with  alcohol;  the  residue  dissolved  in  water;  the  excess  of 
carbonate  of  potash  neutralised  with  acetic  acid;  the  solution  evaporated 
to  dryness;  and  the  acetate  of  potash  extracted  by  alcohol:  the  sulphiu- 
digotate  of  potash  then  remains  behind.  (Berselius.)  — 2.  One  part  of 
indigo  is  dissolved  in  10  pts.  of  common  sulphuric  acid;  *the  solution 
after  standing  for  24  hours  is  diluted  with  10  times  its  volume  of  water, 
and  about  a  quarter  neutralised  with  carbonate  of  potash,  or  mixed  with 
any  other  potash  salt,  except  the  nitrate;  and  the  precipitate  of  sulphin- 
digotate  ox  potash  is  collected  on  a  filter,  washed  with  water  containing 
1  per  cent,  of  acetate  of  potash,  and  then  with  alcohol,  which  however 
does  not  completely  remove  the  acetate  of  potash.  It  is  finally  dried  and 
then  shrinks  together  considerably.     (Crum,  Berzelius.) 

3.  One  part  of  blue  indigo  obtained  from  the  vat  and  purified  in  the 
manner  described  at  page  38,  is  allowed  to  stand  in  a  closed  flask  with  1 5 
parts  of  sulphuric  acid  for  three  days  at  a  temperature  between  50°  and  60^. 
The  solution  is  then  diluted  with  water  and  filtered,  which  removes  every 
trace  of  sulphophosnicic  acid;  the  filtrate  is  mixed  with  acetate  of  potash, 
separated  from  the  precipitate  thus  formed  and  left  to  drain,  again 
stirred  up  with  acetate  of  potash  and  filtered;  and  this  treatment  is 
repeated  once  or  twice  more,  till  all  the  sulphate  of  potash  is  washed  out. 
Finally  the  acetate  of  potash  is  removed  by  repeatedly  washing  the 
precipitate  with  alcohol,  and  the  residue  is  then  dried.  The  product  is 
very  small.     (Dumas.) 
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Copper-coloured  maas  yielding  a  blue  powder j  blue  hj  tnMifmitted 
light.    It  rapidly  abeorbs  moistnre  from  the  air  (10  per  cent,  in  2  hours). 
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Sulphiudigotate  of  potash  does  not  melt  when  heated  or  otoIvo  any 
purple  vapours  :  it  is  difficult  to  incinerate.  According  to  BerzeliuSi  it 
forms  snlphopurpurate  of  potash  when  heated  with  lime-water  out  of 
contact  with  the  air;  in  presence  of  air,  it  forms  salts  of  sulphofli^vic, 
snlphofulvic  and  sulphorufic  acids. 

Sulphiudigotate  of  potash  dissolves  in  140  parts  of  cold  water,  and 
in  a  much  smaller  quantity  of  boiling  water,  a  portion  separating 
out  on  cooling.  The  solution  is  of  a  dark  blue  colour,  transparent  only 
when  viewed  in  thin  layers;  when  held  up  before  the  light  of  the  sun  or 
of  a  candle,  it  appears  scarlet.  1  part  of  the  salt  imparts  a  blue 
colour  to  500,000  parts  of  water.  Water  containing  1  per  cent,  of 
acetate  of  potash  does  not  dissolve  the  salt  in  the  ccHd;  on  heating,  a 
portion  dissolves  and  separates  out  in  blackish  Bakes  on  cooling.  It  is 
readily  dissolved  by  sulphuric  acid,  but  is  not  soluble  in  concentrated 
hydrochloric  acid  (Crum);  or  in  alcohol  of  sp.  gr.  0'84.     (Berzelins.) 

If  an  aqueous  solution  of  sulphiudigotate  of  potash  is  mixed  with  a 
baryta  or  lime-salt  and  carbonate  or  phosphate  of  soda  added,  carbonate 
and  phosphate  of  baryta  and  carbonate  of  lime  are  precipitated  of  a 
light  blue  colour,  and  phosphate  of  lime  of  a  beautiful  blue  colour.  When 
the  solution  of  snlphindigotate  of  potash  is  mixed  with  acetate  of  lead 
and  a  solution  of  tannic  acid,  the  precipitate  of  tannate  of  lead  carries 
down  all  the  colouring  matter  with  it. 

SulphmdigoMe  of  Soda  is  prepared  by  precipitating  sulphindigotic 
acid  with  pure  carbonate,  sulphate  or  acetate  of  soda  or  with  chloride  of 
sodium.  The  precipitate  is  washed  with  water  containing  2  per  cent. 
of  acetate  of  soda.  Sulphiudigotate  of  soda  reacts  similarly  to  the  potash- 
salt,  but  is  less  completely  precipitated  from  its  aqueous  solution  by  other 
salts.  When  it  is  dissolved  in  hot  water  containing  a  soda  salt,  the 
giedXet  part  separates  out  in  blackish  grains  on  cooling.     (Crum.) 

Svlphindigotaie  of  Baryta  is  precipitated  in  dark  blue  flakes,  on 
mixing  the  potash-salt  with  chloride  of  barium.  (Crum,  Berzelins.)  It 
dissolves  slightly  in  cold  water  with  a  bluish  colour;  more  abundantly 
in  hot  water,  imparting  to  it  a  dark  colour.  Owing  to  the  extraor- 
dinary affinity  of  baryta  for  sulphindiprotic  acid,  this  salt  is  formed  when 
hyposttlphindigotate  of  potash  is  mixed,  first  with  sulphuric  acid  and 
tben  with  chloride  of  barium;  an  excess  of  sulphate  of  baryta  is,  however, 
neoeesary  to  the  reaction,  and  hence  the  precipitate  has  a  paler  colour. 
Salphate  of  baryta  already  precipitated  likewise  forms  with  hyposul- 
phindigotate  of  potash,  a  small  quantity  of  snlphindigotate,  and  becomes 
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pale  blu6i  (Bene1iti8.)  —  Damaa  mixes  s  boilioig  aqneoas  sc^otion  of 
the  potash-salt  with  excess  of  chloride  of  hariam,  filters  while  hot  and 
washes  the  precipitate  with  boiling  water ;  the  salt  crystallises  on 
cooling.  —  It  crystallises  from  an  aqneoos  solution  in  lai|^  dark  bine 
scales. 

Dimias. 

B«0,SO> 116(>    .^.    41-86     41-4 

SO» 40        ....     14-36 

0 8        ....       2-87 

CMNH*BaO»,2SO» 278-6     ....  100-00 

On   heating  sulphindieotate  of  baryta  with  lime-water^  a  salt  of 
snlpho^iridic  acid  is  formed.     (Benelias.) 

Sulphtndigotate  of  Lime.  —  The  solntion  of  indigo  in  salpharic  acid 
is  dilated  with  50  times  its  Tolnme  of  water,  and  neutralised  by  agitating 
with  powdered  marble.  It  is  then  filtered,  and  the  precipitate,  which  is 
at  first  bright  blue,  is  washed  on  the  filter  till  it  becomes  red.  After 
having  been  sufficiently  evaporated,  the  solution  is  mixed  with  alcohol, 
when  the  salt  precipitates  in  blue  flakes  which  appear  red  by  transmitted 
light.  The  precinitate  is  washed  on  a  filter  with  alcohol  —  After  drying 
it  has  a  purple  colour.  It  dissolves  more  readily  in  water  than  gypsnm, 
and  separates  from  the  solution,  on  evaporation,  in  blue  flakes  which  dry 
np  to  a  dark  blue  film  inclining  to  purple.     (Berzelius.) 

Sulphindtffotat^  of  Magnetia.  —  This  salt  does  not  attract  moisture 
from  the  air.  It  is  readily  soluble  in  water,  and  is  not  precipitated  from 
its  solution  by  an  excess  of  a  magnesiasalt :  it  is  insoluble  in  alcohol. 
(Berzelius.) 

SulphindigotaU  of  Alumina.  —  a.  Neutral.  —  Readily  soluble  in 
water;  dries  up  like  the  other  sulphindigotates  on  the  evaporation  of  the 
solution.— 6.  -Bflwic.  — Sulphindigotate  of  potash  mixed  with  a  salt  of 
alumina  and  a  little  ammonia,  forms  a  dark  blue  pulverulent  precipitate 
which  IS  blackiah  blue  after  it  has  been  dried.  The  salt  gives  up  aU  its 
acid  to  an  excess  of  alkali,     (Beraelius.) 

SuiphindxgotaU  of  Lead.  —  a.  Neutral  —  The  potash-salt  forms  with 
acetate  of  lead  a  precipitate  of  dark-blue  flakes  which  are  blackish  blue 
after  being  dried.  It  is  slightly  soluble  in  water.  —  6.  Basic  —  The 
potash-salt  forms  with  subacetate  of  lead,  bright-blue  flakes  which 
become  dark-blue  on  drying.     (Berzelius.) 

Sulphindigotic  acid  dissolves  in  alcohol. 

Wool  is  dyed  by  aqueous  sulphindigotic  acid,  but  not  by  the  salts  of 
^18  acid,  unless  an  acid,  even  a  weak  one  like  acetic  acid,  is  added. 
Boiling  water  and  alcohol  deprive  the  wool  of  only  a  small  portion  of  its 
colour,  but  alkalis  remove  it  entirely.  (Berzelius.)  Sulphindigotic 
acid  IS  completely  declorised  by  woollen  stuffs;  silk  fabrics  do  not  deprive 
It  of  all  Its  colour,  and  linen  and  cotton  take  up  very  little.       Silk 
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dyed  with  it  is  dq^rired  of  its  ooloar  by  soap^  but  not  by  wator. 
(BetfiynBXin,) 

Wood-oluurooaly  luid  more  partioolarly  blood-oharcoal,  takes  np 
snlpbindigotie  acid  from  its  aeneous  solution,  and  yields  it  np  again  to 
alkaline  carbonates.    (Beraselias.) 


Appendix  to  Sulphindigotic  Acid. 

1,  Hyposulphindigotic  Acid. 

BR1U5BLII7S.    Lehf^,  8,  711. 

Uj^ponUphoecenUie  acidf  ConruHtuekwifeWdtire. 

FreparcUion.  The  alcoholic  solution  of  hyposulphocoernlate  of  am- 
monia obtained  in  the  manner  described  at  page  58,  is  mixed  with  an 
alcoholic  solution  of  acetate  of  lead;  the  whole  completely  precipitated  by 
a  little  ammonia,  which  also  precipitates  a  basic  salt;  and  the  precipitated 
hyposulphindigotate  of  lead  is  treated  like  the  sulphindigotate  of  lead 
(p.  58). 

Properties.  The  acid,  after  being  eyaporated,  appears  completely  dry 
at  the  edges,  but  soft  in  the  middle.  According  to  Berzelius,  it  has  an 
aoid  taste;  according  to  Joss,  a  cool,  saline  and  not  acid  taste. 

It  exhibits  the  same  decompositions  as  sulphindigotic  acid. 

Comhinatums. — a.  It  becomes  slightly  moist  in  contact  with  the  air 
and  dissolves  readily  in  water. 

5.  The  hypotulphindigotcUea  exhibit  the  same  characteristics  as  the 
snlphindigotates,  with  this  exception,  that  they  eyolve  sulphurous  aoid 
gas  even  at  a  gentle  heat,  the  indigo-blue  still  remaining  undecomposed. 
At  a  stronger  neat,  sulphite  of  ammonia  sublimes,  leaving  a  residue  of  a 
sulphide  of  the  metal. 

Hyposvlphindigotates  of  the  Alkalis.  -^  Blue  wool  is  extracted  with  a 
a  quantity  of  aqueous  alkaline  carbonate  just  sufficient  for  the  purpose;  the 
solution  is  evaporated  to  dryness;  the  residue  extracted  by  alcohol;  and  the 
alcoholic  solution  evaporated.  —  The  residue  resembles  the  corresponding 
salt  of  snlphindigoUo  acid.  It  is  readily  soluble  in  water,  from  which  it 
is  precipitated  in  very  small  quantity  by  sulphuric  acid  and  by  other 
salts;  it  is  also  soluble  in  alcohol  of  sp.  gr.  0'84.  These  salts  are  ob* 
tained  less  pure  by  mixing  the  solution  of  indigo  in  fuming  sulphuric 
aoid,  after  it  has  been  diluted  with  water,  with  carbonates  of  the  alkalis, 
the  salt  of  sulphindigotic  acid  being  then  precipitated. 

HypowlpMndigotate  of  Baryta,  —  A  saturated  solntion  of  the  potash- 
salt  is  precipitated  by  an  excess  of  chloride  of  barium.  —  Dark  blue  flakes 
readily  soluble  in  water;  the  solution  when  eyaporated  deposits  a  film 
having  a  coppery  lustre. 

yoL.  XIII.  » 
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M^pomdpkhuHgotate  qf  Lime,  r—  a.  Neutrti,  *^  The  b)u«  lolatiw 
obtained  by  precipitating  sulphindigotate  of  lime  with  alcohol  is  evap^ 
rated  to  drjneM.  The  residue  has  a  particulf^rlj  beautiful  oopperv  lustrey 
a^d  diaiolves  readily  ia  alc<»hol  and  in  water.  -^  b^  4cid,  —  l(y|Miaii)- 
phindigotate  of  calcium  and  lead,  obtained  by  ppfeipitating  the  aiooboUo 
solution  of  the  lime-salt  with  alcoholic  acetate  of  lead,  is  suspended  in 
water  and  decomposed  by  sulphuretted  hydrogen.  The  filtrate  re4^eii8 
litmus  feebly  and  does  not  taste  acid. 

HypoiuXphindigotate  of  Magnetia  does  not  attract  moisture  from  the 
air;  it  is  readily  soluble  in  water  and  in  alcohol,  and  is  not  precipitated 
from  its  aqueous  solution  by  magnesia-salts. 

RypostUphindiffotcUe  of  Alumina  behaves  like  the  sulphindigotate. 

Hyposulphindigotate  of  Lead.  —  a.  Neutral,  —  The  alcoholic  solution 
of  the  ammonia-salt  is  precipitated  by  an  aleoholio  solution  of  acetate 
of  le%d.  Or  a  solution  of  indigo  in  sulphuric  acid  is  saturated  with 
carbonate  of  lead,  filtered,  and  the  precipitate  washed  with  water  as 
long  as  the  filtrate  is  coloured  blue.  The  solution  is  then  evaporated; 
but  the  salt  thus  obtained  contains  a  little  sulphindigotate  of  lead.  It 
forms  a  blue  powder  possessing  an  astringent,  out  not  sweet  taste.  It 
dissolves  slowly,  but  completely,  in  water.  —  h.  Bom.  — -  Prepared  bjf 
precipitating  the  ammonia-salt  with  subacetate  of  lead. 

c.  Hyposulphindigotic  acid  behaves  with  wool,  alcohol  and  charcoal  in 
the  same  way  as  solphindigotio  acid.  (Berielina)  •— Wool  takes  up 
a  much  smaller  quantity  of  hyposulphiadigotie  tfaaa  of  sulpkiBdigetie 
acid,  and  exhibits  a  less  deep,  but  more  fiery  dye.    (Jeas.) 


%.  Sulphovirldic  Acid. 

Bbezblivs.    Lektb.  4th  Ed,  7,  226, 

Sulphoviridic  acid  is  the  first  product  of  decomposition  in  the  action 
of  alkalis  upon  sulphindigotio  acid. 

1.  To  an  aleoholio  solution  of  an  alkaline  hyposalphiBdigota|e« 
hydrate  of  potash  is  added  in  small  portions  until  it  beeomea  green,  and 
the  green  precipitate  is  washed  en  a  filter  with  a  little  alcohol.  The  pre* 
oipitate  is  decomposed  by  an  aqueous  eolation  of  oxalic  ^id»  filtered,  and 
the  filtrate  ftpeed  »em  exoesa  of  oxalic  aeid  by  tritorating  it  with  a  little 
carbonate  ef  lime  i  it  is  then  filtered  and  evaporated  to  drynesa. 

S.  When  a  selation  of  hyposulphiodigotate  ef  baryta  ia  evaporated 
to  dryness  on  a  water-batb,  it  becomes  green  and  yields  a  precipitate  with 
subacetate  of  lead,  but  not  with  the  neutral  acetate;  aud  if  the  greyiak 
green  precipitate  is  decomposed  by  sulphuretted  hvdrogen  and  the  green 
filtrate  evaporated  to  drynesa,  aulphoviridie  acid  la  obtained  f^  %  dry* 
hard,  gummy  maaa,  having  a  atrong  acid  reaction. 

Its  solation  mixed  with  lime-water  becomes  yellov  in  contact  vitb 
the  air. 


9UL9liOPU»FVftIG  AQW.  $f 

It  dissolves  very  readily  In  water,  and  slowly,  but  completely,  in 
etrong  alcohol;  its  solutions  appear  dark  green  by  reflected  light,  and 
dark  red  by  transmitted  light.  The  lead«salt  is  somewhat  soluble  in 
water,  imparting  to  it  a  greenish  colour. 


8.  Indigo-greon. 

Bb»2EUI7$.    Lehrh.  1828;  3,  728. 


To  an  alcoholic  solution  of  an  alkaline  hyposulphindigotate,  hydrate 
of  potash  is  added  in  small  portions,  until  it  becomes  green,  and  the 
green    precipitate   is   washed   on  a  filter    with  a  little  alcohol.       The 

fH'ecipitate  is  decomposed  by  an  aqueous  solution  of  oxalic  acid,  the 
iquid  filtered,  and  the  filtrate  freed  from  an  excess  of  oxalic  acid  by 
triturating  it  with  a  little  carbonate  of  lime;  it  is  then  filtered  and 
evaporated  to  dryness. 

Indigo  green  forms  a  green,  solid  residue* 

It  dissolves  readily  in  water,  forming  a  green  solution,  which  when 
mixed  with  lime-water,  becomes  yellow  on  exposure  to  the  air.  It  forms 
a  green  precipitate  with  acetate  of  lead,  and  does  not  precipitate  cor- 
rosive sublimate  or  infusion  of  galls.     (Berz<;lius.) 


i.  Sulphopnrpuric  Add. 

BBR2SUxrs.    Le^rb.  4th  Ed.  7,  227. 

Formed  by  the  action  of  alkalis  upon  sulphoyiridiQ  acid. 

1  part  of  sulphiodigotate  of  potash  is  dissolved  in  50  part^  of  Um^ 
water  and  heated  in  a  covered  vessel,  till  the  solution,  which  nas  gradually 
turned  purple-red,  does  not  become  green  again  on  cooling.  After  thf 
whole  has  been  allowed  to  cool  in  the  covered  vessel,  the  excess  of  lim^ 
is  precipitated  by  carbonic  acid  ;  the  filtrate  is  evaporated  to  dryness ; 
and  the  residue  treated  with  alcohol,  which  extracts  a  little  sulphoflavio 
acid.  The  residue  is  dissolved  in  water,  the  purple-red  solution  precipi- 
tated with  acetate  of  lead,  and  the  precipitate  suspended  in  water  and 
decomposed  by  sulphuretted  hydrogen]  the  filtered  solution  is  then 
evaporated  to  dryness. 

Hard,  brown,  un crystallised  mass,  dissolving  in  water  with  dark 
purple-red  colour.  The  potash-salt  dissolves  in  water  and  imparts  to 
It  a  dark  purple-red  colour,  like  that  of  permnnimnate  of  potash.  The 
precipitate  produced  by  mixing  the  aqueous  solution  of  the  acid  with 
acetate  of  lead,  is  slightly  soluble  in  water,  with  a  reddish  colour ; 
insoluble  in  alcohol.  With  excess  of  oxide  of  lead»  a  pal^  red  ealt  is 
formed*  which  is  ineoluble  in  water. 

F  2 
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5.  Sulphoflavic  Acid, 

Bebzelius.    LArb.  4th  Ed.  7,  228. 

Formed  by  heating  sulphoyiridate  of  potash  with  lime-water  in  con- 
tact with  the  air. 

Solphindigotate  of  potash  is  heated  with  lime-water  in  an  open  vessel 
until  the  solution  acquires  a  pure  red  colour  (if  the  action  is  too  prolon^d 
it  becomes  yellow;  if  the  access  of  air  is  kept  under  control,  it  is  easier  to 
hit  the  right  moment).  Carbonic  acid  is  then  passed  through  the  liquid; 
the  filtrate  evaporated  to  dryness,  and  the  green  brownish  yellow  residue 
extracted  with  alcohol.  The  yellow  solution  is  precipitated  with  acetate 
of  lead;  the  lemon-yellow  precipitate  suspended  in  water  and  decomposed 
by  sulphuretted  hydrogen;  and  the  solution  filtered  from  the  sulphide  of 
lead,  is  then  left  to  evaporate.  It  forms  yellow  arborescenl  masses, 
having  a  strong  acid  taste  and  reaction. 

It  is  soluble  in  water  and  in  alcohol :  the  solution  forms  with  acetate 
of  lead  a  lemon-yellow  precipitate,  insoluble  in  water. 


6  and  7.  Solphoftdvic  and  Sulphoroftc  Acids, 

Bbrzblius.     Lehrb.  4th  Ed.  7>  229. 

These  acids  are  formed  simultaneously  with  sulphoflavic  acid. 

The  residue  from  which  the  sulphoflavic  acid  has  been  extracted  by 
alcohol,  is  dissolved  in  water,  and  the  beautiful  red  solution  is  precipi- 
tated with  subacetate  of  lead.  The  pale- red  precipitate  is  suspended  in 
water  and  decomposed  with  sulphuretted  hydrogen,  and  the  filtrate  is 
evaporated  to  dryness.  Absolute  alcohol  extracts  from  the  residue,  gul- 
phcftdvic  add,  which,  on  .evaporation,  is  deposited  as  a  dark  yellow,  trans- 
parent mass,  having  the  consistence  of  an  extract:  it  forms  a  lead-salt 
which  is  readily  soluble  in  water  and  in  alcohol.  The  portion  insoluble  in 
alcohol  is  tulpkorufic  acid.  This  latter  dissolves  in  water  with  a  fine 
red  colour,  and,  on  evaporating  the  water,  forms  a  dark  red,  opaque, 
amorphous  mass,  iwhich  tastes  acid  and  strongly  reddens  litmus.  The 
leadnnlt  is  readily  soluble  ^h  water  and  in  alcohol. 


8.  Indigo-yellow. 

BBa2BLiU0.    Lehrh,  1828;  3,  724. 

Formed  by  heating  hyposnlphindigotate  of  lime  with  lime-water  in 
contact  with  the  air. 

Hyposnlphindigotate  of  lime  is  dissolved  in  lime-water,  evaporated 
down  till  the  solution  has  become  yellow,  and  mixed  with  a  slight  excess 
of  oxalic  acid.    The  excess  of  oxalic  acid  is  then  remoyed  by  carbonate 
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of  lime^  and  the  filtrate,  after  being  nearly  evaporated  to  dryness,  is 
mixed  with  alcohol,  which  precipitates  hyposulphate  of  lime  together 
with  a  little  indigo-yellow,  as  a  brown  viscid  mass.  By  evaporating  the 
alcoholic  solution,  the  indigo-yellow  is  obtained  mixed  with  a  little  hypo- 
salphate  of  lime. 

lodigo-yellow  forms  a  yellow  transparent  mass,  having  neither  an 
alkaline  nor  an  acid  reaction. 

It  swells  when  heated,  evolving  an  odour  of  burnt  animal  matter,  and 
is  dowly  converted  into  a  combustible  charcoal,  leaving  a  slight  residue 
of  gypsum. 

It  is  soluble  in  water  and  in  alcohol,  imparting  to  them  a  pure  yellow 
colour.  The  aqueous  solution  is  incompletely  precipitated  by  acetate  of 
lead,  but  completely  by  subacetate  of  lead.  The  latter  precipitate  is 
bright  yellow.  It  is  not  precipitated  by  ferric  sulphate,  sulphate  of  cop- 
per, corrosive  sublimate,  or  infusion  of  galls. 


Oxybromazo-nudetu  C"NBrH*0'. 

Bromisatin* 

C"NBrH*0*  =  C?«NBrH*0«,0». 

EsDUAKN.     (1840.)    /.  pr.  Chem.  19,  358;  Pharm.  Centr.  1840,  307. 
HoFMANN.    Ann.  Pharm,  53,  40;  Pharm.  Centr.  1845,  294. 

BntmisaiintuB. 

Formation,     (pp.  42,  52.) 

Preparation,  When  fresh  indigo-blue  is  treated  with  bromine  and 
the  yellow  mass  extracted  with  boiling  water,  the  filtrate  on  cooling  de- 
posits small  quantities  of  bromisatin,  which  is  purified  by  crystallisation 
from  alcohol.  1[Erdmann.)  —  2.  Powdered  isatin,  suspended  in  water,  is 
shaken  up,  in  sunshine,  with  bromine,  which  is  gradually  added,  till  the 
liquid,  after  a  fresh  s^ldition  of  bromine,  is  no  longer  decolorised  on 
agitation.  The  compound  is  then  boiled  with  weak  alcohol,  freed  from 
hydrobromic  acid  by  washing  with  water,  and  recrystallised  from  boiling 
alcohol.     (Hofmann.) 

Propertiee,  Small  crystals  resembling  chlonsatin.  (Erdmann.)  Bril« 
liaat  prisms.     (Hofmann.) 

Hofmann.         Erdmann. 

16  C 96  ....  42-43    42-48     ....    42  to  44*1 

N 14  ....      6-20 

Br    80  ....  35-41 

4H.... 4  ....       1-78    2-11 

4  0 32  ...  14-18 » 

C»»NBrH*0*    ....  226    ....  10000 

Treated  with  cold  potash  it  yields  bromisatate  of  potash.  (Erdmann.) 
When  distilled  with  hydrate  of  potash,  it  behaves  like  chlorisatin  and 
fields  bromaniline. 
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Bromisatic  Acid. 

0"NBrH'0*  =  C"NBrH*0*,0«. 


tdrttitA  by  tbe  action  of  aqneons  alkalis  upon  bromiBatln.     (Erd< 

fin     T.AnrAni.^ 


mann,  Laurent.) 


O»pbr<mazo^ucleui  (?*NBr*HK)*. 

Bibromisatin. 

C"NBr*H«0*  =  C"iS'Br*HK)»,0«. 

Erbmann.     (1840.)    J.  p9\  Cheni.  19,  360;  24,  8;  Fharm.  Cenir.  1840, 

308;  1841,  706. 
Laurrnt.     N,  Ann.  Chim.  Phy$,  8,880;  Eev.  icitnt.  10,  302;  18,  458; 

Phaimi.  Cenir.  1842.  248. 
HoFMAKN.     Ann,  Pharm,  53,  47;  Pharm.  Centr.  1845,  204;  J.  pr, 

Chem.  35,  109. 

Bromisalinife. 

Formation,     (pp.  42,  42.) 

Preparation.  1.  The  alcoholic  mother-liquor  obtained  by  cryfitallis- 
ing  bromisatin,  contains  considerable  quantities  of  bibromisatin.  (Erd- 
maun.)  —  2.  Isatin  is  treated  with  bromine  as  long  as  vapours  of  hydro- 
bromic  acid  continue  to  be  evolved,  and  the  product  is  crystallised  from 
boiling  alcohol.  (Laurent.)  —  3.  Bromine  is  poured  over  bromiratin 
and  the  whole  allowed  to  digest  for  a  considerable  time  in  sunshine. 
(Hofmann.) 

Propertiei.  Orange-yellow,  rectangular,  four-sided  prisms.  (Laurent.) 
It  is  exactly  like  bichlorisatin.     (Erdmann.) 


16  C    

N  

2  Br  

3  H   

96 

14 

160 

8 

....     81-47     ... 

4*59  ... 
....     5246 

0*94  ... 
....     1054 

Erdmann.      Lavrent.      Hofmann. 

31-80    ....     31-77     ....    31-62 

4-85 

1-12    ....       1-16     ....       1-28 

4  O  

32 

C"NBrmK)< 

305 

....  100-00 

When  boiled  with  potash,  it  forms  bibromisatate  of  potash.  (Erd- 
mann.)^ Melted  with  hydrate  of  potash,  it  forms  bibromanilina  (Hof- 
mann.)   With  alcoholic  ammonia  it  forms  bibromimasatin.     (Lauren L) 

Bihrcmuafid^  of  Potauium, — Bibromisatin  dissolves  with  red  eolour  in 
oold  potash;  the  solution  becomes  decolorised  after  a  time,  and  immedi- 
ately on  heating.     (Erdmann.) 
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When  btlm>misatin  is  gentler  warmed  with  aleohol  and  hot  ideoholic 
potash  added,  a  precipitate  is  formed  consistiDg  of  black  erj6talline  scales 
which  appear  blue  by  transmitted  light.     (Laurent.) 

When  bibromisatin  is  boiled  with  alcohol,  and  ammonia  and  nitrate 
of  silver  are  added,  a  jrellow  precipitate  is  formed  Which  tUttiA  Violet. 
(Laurent) 

Bibromisatin  dissolves  readily  in  alcohol. 


Bibromisatic  Acid,* 

CWNBr«H*0*  =»  C"NBr»tt»0*,0*. 

Erdmakn.    (1839.)     J.  pr.  Chem.  19,  360;  PAarw.  CetUr.  1840,  308. 
Formation  (p.  70) . 

Prepataium,  The  concentrated  aqueous  solutioH  6f  the  potash-salt 
deposits  the  acid  on  the  addition  of  hjdrochlorie  aeid,  as  A  yellow  powder 
eeluble  in  water.  This  substance^  w^en  dried  in  racno  over  lalphurie 
aeid  is  converted)  even  in  the  eold,  into  bibromisatin. 

The  formula  of  the  bibromisalates  is  C"NBr»H*MO« 

The  solution  of  bibromisatate  of  ammonia,  obtained  by  decomposing 
bi1>romisatate  of  potash  with  sulphate  of  ammonia,  yields  oibromisanuite 
of  ammonia  on  evaporation.     (Laurent.) 

Bibromisatate  of  Pota$h  is  readily  obtained  in  shining  straw-ooloured 
needles  from  the  solution  of  bibromisatin  in  potash  which  has  become 
colourless.  The  salt  loses  4*64  per  cent,  of  water  (2  atoms)  in  vacuo  at 
155". 


• 

KO 

16  C 

N 

2  Br    

4  H    

47-2 

96 

14 

160 

i4/100». 

....     1307     .. 
....     26-58     ... 

....    44-29     .., 
l-ll 

....    11-07 

Erdmann. 

13-17 

2r'35 

43-79 

1-50 

5  O     

40 

. 

CWNBi«H*KO«    ... 

361-2 

....  100-00 

Bibromi^tate  of  potash  dissolves  less  readily  in  water  and  in  alcohol 
than  the  corresponding  salt  of  bichlorisatio  acid. 

It  forms  bright  yellow  precipitates  with  chloride  of  barium  and  chlo- 
ride of  calcium.  The  precipitates  dissolve  in  boiling  water,  from  which 
they  crystallise  on  cooling. 

BibrmnisaUUe  qfLead,  —  The  potash-salt  added  te  a  solution  of  acetate 
of  lead,  precipitates  bright  yellow  flakes,  which  dissolve  in  water  and  ery- 
etallise  from  the  solution  in  reddish-yellow  grains. 

iibromisataie  of  Copper.  —  The  potaBh-salt  forms  with  sulphate  of 
ODpfwr  a  gelatinous  precipitate  which  turns  greenish-yellow  and  flocculent 
in  a  few  momentSi  and  after  a  time  becomes  blood-red  and  granular. 

*  Seepage  51. 
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The  greenish'jellow  precipitate  remains  unchanged  if  rapidly  thrown 
npon  a  filter^  washed,  and  pressed  between  paper;  but  tarns  red  when 
dried  in  vacuo. 

BibromualaU  of  Silver.  —  The  potash-salt  forms  with  nitrate  of  silver 
a  yellow  granular  precipitate  which  dissolves  in  boiling  water  and  erys- 
taUises  ont  on  cooling. 


Bibromisato-sulphuroas  AcicL 

C^Br'H'S'Ow   =  C"NBr*H»0«,2S0«. 
Laurbnt.    Eev.  sclent.  10^  295;  J.  pr.  Cltem.  28^  336. 

The  potash-salt  of  this  acid  is  formed  as  a  yellow  precipitate  when 
sulphurous  acid  is  passed  through  bibromisatate  of  potash.  It  is  rery 
sparingly  soluble  in  water.  When«treated  with  acids,  it  evolves  sulphu- 
rous acid  and  deposits  bibromisatin.  The  dried  salt  contains  10*0  per 
cent,  of  potash. 


Oxyckh>r<m-nudeue  C"NC1H*0*. 

Ghlorisatin. 

C^*NaH*0*  ==  C"NC1H*0»,0». 

Ebdmann.  (1840.)  Ann.  Pharm.  23,  129;  J,  pr,  Chem.  19,  317;  22, 
270;  24,  5;  Pharm.  Centr.  1840,  112,  296;  1841,  214,  706. 

G.  Rose.    J.  pr.  Chem.  22,  299. 

Laurent.  N.  Ann.  Chim.  Phys.  3,  378;  Jiev.  sclent.  9,  31;  10,301; 
18,  458;  19,  162;  J.  pr.  Chem.  35,  108;  Pharm.  Ctntr.  1842,  247. 

HoFMAKN.    Ann.  Pharm.  53,  12;  Pharm.  Cenir.  1845,  274. 

CkiorUatituue. 

Formaticn.  By  the  action  of  chlorine  upon  indigo-blue  (Erdmann 
p.  41),  or  upon  isatin.     (Laurent,  Hofmann,  p.  52.) 

Preparation.  When  the  pulverulent  reddish-yellow  mixture  of  chlo- 
risatin  and  bichlorisatin,  obtained  by  submitting  indigo-blue  to  the  action 
of  chlorine,  is  dissolved  in  boiling  alcohol,  the  solution,  on  cooling,  deposits 
crystals  consisting  chiefly  of  chlorisatin,  which  may  be  purified  from 
bichlorisatin  by  recrystallisation.  The  product  is  often  coloured  brown 
from  adhering  resin:  hence  the  formation  of  large  crystals  must  be  pre- 
vented by  stirring  the  solution.  (What  becomes  of  the  resin  ?  Gm.)  (Erd- 
mann.^—  2.  Chlorine  is  passed  through  gently  warmed  water,  containing 
isatin  m  suspension,  till  the  powder  acquires  a  pure  orange-yellow  colour. 
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(Laorent.)  The  fonnation  of  dilorisatin  is  greatly  faeilitated  by  boiling 
liquid  and  passing  the  cblorine  throagb  it  in  sunshine.  (Hofmann.) 
—  8.  Chlorisatate  of  potash  is  decomposed  by  hydrochloric  acid.  (Erd- 
mann.) 

Properties,    Orange-yellow,  transparent^  four-sided  prisms  or  lamins 

fErdmann);  small  capillary  orange-red  crystals,  with  yery  brilliant  faces. 
Fig.  65)  u  :  u'  =r  131**;  u'  :  t  140°  30';  t  :  t  =  134°  12'  (G.  Rose^; 
u  :  t»' 131°  132°.  (Laurent.)  Hence  it  is  isomorphous  with  isatin.  It 
is  inodorous,  and  has  a  bitter  taste;  its  dust  provokes  sneezing.  The 
solution  imparts  an  unpleasant  smell  to  the  skin.  It  does  not  giro  off 
any  water  at  100°,  but  at  a  higher  temperature,  part  of  it  sublimes  unde- 
composed  in  transparent  orange-coloured  needles.    (Erdmann.) 


Erdmann*       Lavrent. 

16  C    96  ....     52-92     63-30     ....     53-11 

N   14  ....      7-72     8-05 

a  36-4  ....  19-51 

4H   4  ....      2-21 2-32    ....      2-35 

4  0   32  ....  17-64 

Ci«NaH*0*  181-4  ....  10000 


DecompoeUians.  1.  Ghlorisatin,  when  strongly  heated,  blackens, 
melts,  and  decomposes,  swelling  up  considerably,  and  evolving  yellow 
vapours  which  smell  like  those  &om  heated  indigo.  It  bums  in  the  air 
with  a  brilliant  flame,  and  leaves  a  residue  of  difficultly  combustible  char- 
coal, which,  when  burnt  in  the  flame  of  a  spirit-lamp,  imparts  to  it  a 
green  colour.  (Erdmann.)  —  2.  It  is  not  acted  upon  by  chlorine  in  pre- 
sence of  water.  When  it  is  dissolved  in  hot  alcohol  of  80  per  cent,  and 
chlorine  gas  is  passed  through  the  liquid,  until  only  products  of  the  de- 
composition of  alcohol  are  formed,  a  brownish-yellow,  viscid,  oily  mass  is 
deposited  at  the  bottom  of  the  vessel,  containing  shining  laminee  of  chlo* 
ranil;  water  extracts  chloride  of  ammonium  from  it,  and  alcohol  dissolves 
chloride  of  ethyl,  quintachlorocarbolic  acid,  and  a  resinous  mass  which 
forms  the  largest  portion  of  the  product.  The  supernatant  yellow  solution 
contains  products  of  the  action  of  chlorine  upon  alcohol,  and  yields  by 
distillation  a  residue  corresponding  to  the  viscid  substance,  but  not  con- 
taining chloraniL  (Erdmann,  Hofmann.)  Bromine  does  not  act  upon 
chlorisatin.     (Hofmann.) 

3.  Warm  nitric  acid  dissolves  chlorisatin,  with  violent  evolution  of 
nitrons  fumes,  and  forms  a  yellow  solution  from  which  water  precipitates 
a  white  powder ;  the  precipitate  shrinks  together  when  heated.  If  the 
action  of  the  nitric  acid  is  prolonged,  crystals  of  oxalic  acid  and  nodular 
grains  of  a  nitrogen-acid  are  formed;  if  the  latter  are  recrystallided  from 
water,  they  unite  together  in  transparent  crystals,  which  dissolve  in  potash 
forming  a  brown  solution.  (Erdmann.)  When  chlorisatin  is  dissolved  in 
nitric  acid,  and  a  few  drops  of  hydrochloric  acid  are  added,  a  violent 
action  results,  and  a  more  thorough  decomposition  takes  place,  without 
formation  of  bichlorlsatin.  (Hofmann.)  —  4.  Chlorisatin  dissolves  in 
ndpkuric  acid,  imparting  to  it  a  dark  brown  colour,  and  appears  to  be 
precipitated  undecomposed  from  the  solution  by  water.  —  With  ammomoj 
it  forms  chlorimesatin  and  chlorimasitin.  — •  6.  SulphureUed  hyd}'ogen  pro* 


^ 
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dttOM*  in  an  alooholio  solation  of  ohloriaatin,  a  wbite  precipitate  of  salplio- 
chloriaatin  (chloroqaadriBulphiatjde,  according  to  Gerhardt);  salpbide  of 
aimnoniam  forms  chlorisatyde.  (Erdmann.)  Chloriaatin  dissolves  with 
dark  red  colour  in  an  aqueous  solution  of  monosulphide  of  potassiani, 
and  forms  an  almost  opaque  solution,  which  when  heated  turns  yellow 
and  deposits  reddish  grey  flakes  containing  sulphur.  If  the  filtrate  is 
evaporated  after  all  the  sulphide  of  potassium  has  become  oxidised  by 
exposure  to  the  air,  chlorisatate  of  potash  free  from  sulphur  may  be 
extracted  by  alcohol  from  the  residue.  (Erdmann*)  —  7.  p0tash  dissolves 
chlorisatin  with  deep  red  colour,  which  gradually  beoomes  bright  yellow 
in  the  cold  (immediately  on  boiling^,  while  chlorisatate  of  potash  is 
formed.  (Erdmann,  Laurent.)  On  aistilling  chlorisatin  with  hydrate  of 
potash,  hydrogen  is  evolved  and  chloraniline  is  formed : 

CWNCIHKH  +  4(K0,H0)  -  C»NaH«  +   2H   +  4(K0,C0'); 

when  the  residue  has  become  nearly  solid,  ammonia  is  evolved  together 
with  the  hydrogen,  a  blue  sublimate  is  deposited  upon  the  upper  part  of 
the  retort,  and  the  oily  drops  which  pass  over  become  brown  and  do  not 
solidify  any  more  on  cooling.  Chlorisatin  intimately  mixed  With  quidb 
lime  and  carefully  heated,  is  completely  converted  into  chloraniline. 
(Hofmann.) 

CoTnhinations.  Chlorisatin  dissolves  but  slightly  in  cold  water ;  it 
requires  for  its  Solution  1000  parts  of  water  at  Q°,  and  more  than  200 
parts  of  boiling  water. 

Chlorisatin,  like  isatin^  unites  with  basie  eluded,  forming  oomponnds 
called  chlpriiatidei. 

ChhriMHds  of  P^kimttm.  -—  A  solution  of  ehloHsatin  mixed  with 
caustic  potash  becomes  deep  red ;  but  the  colour  rapidly  passes  away 
since  chlorisatate  of  potash  is  formed.  Solid  chlorisatin,  treated  with 
potash,  turns  almost  blaok,  bat  gradually  dissolves  with  golden-yellow 
colour.     (Brdmana.) 

Cklarimtide  of  Silver. — When  nitrate  of  silver  is  mixed  with  aleofaolie 
chlorisatin  containing  a  little  ammonia,  a  violet-coloured  gelatinous  preci- 
pitate is  formed,  which  contains  no  ammonia.    (Laurent.) 

Chlorisaiidi  ofAr^mtammoniunt.  —  When  an  alcoholic  solution  of  chlo- 
risatin mixed  with  ammonia  is  poured  into  an  ammoniacal  solution  of 
nitrate  bf  silver,  a  precipitate  is  formed  of  the  colour  of  wine  lees,  con- 
sisting of  microscopic  laminte.  It  yields  with  bichloride  of  platinum  an 
amount  of  chloroplatinate  of  ammoniutti  corresponding  to  1  atom  of  am- 
monia.    (Lattrent.) 

Laur^t. 

CWNC1H»(NH*;0* 197-4    ....    64-91 

Aj  lOd       ....    36-09    8500 


CWNClH«(NH<)AfO*    305-4    ....  10000 

Chlorisatin  dissolves  in  220"*  parts  of  alcohol  of  sp.  gr.  0'8d0  at  14% 
and  more  readily  in  boiling  alcohol.    (Brdmann.) 
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Chlorisatic  Acid,* 

(?«NC1H«0«  =3  C"NC1H«0»,0*. 

Erdmank.     (1839.)     Ann.  Fharm.  33,  129;  /.  pr.   Chtm.  19,  337; 

24,  5;  Pharm,  Cmtr.  1840,  113,  296;  1841,  706. 
Laurent.     iV.  Ann,  Chim,  Phys.  3,  378, 

Acide  chloritatinaaique. 

Formation,     (p.  52.) 

Chloruatio  acid  is  not  known  in  the  free  state. 

The  formula  of  the  ehlorisatates  is  G^^NG1H*M0« 

The  solution  of  chlorisatate  of  aniDionia,  obtained  by  decomposing 
chlorieatate  of  potash  with  sulphate  of  ammonia,  yields  chlorisamate  of 
ammonia  on  evaporation. 

Chlorwxiaie  of  PotasK  — When  a  silfficiently  concentrated  solution  of 
chlorisatin  is  boiled  with  potash,  crystals  of  chlorisatate  of  potAsh  sepa- 
rate out  on  cooling.  These  are  pressed  between  paper  and  exposed  to 
the  air,  in  order  that  the  excess  of  potat«h  may  become  saturated  with 
carbonic  acid;  they  are  then  recry stall ised  from  alcohol.  If  the  chlori- 
satin contains  bichlorisatin  and  resin^  these  latter  remain  in  the  mother- 
liquor. 

Shining,  transparent,  bright  yellow  scales,  or  flattened  four-sided 
aeedles.  It  Is  readily  soluble  in  water,  and  tastes  intensely  bitter.  It 
does  not  give  off  water  at  160^. 


KO. 
16  C    . 

N  . 

CI  . 
5H  . 
50    . 


Erdmann. 

47-2    ....     19-87    ... 

......     21 '66 

96       ....     40-40     ... 

41-86 

14       ....       5*89 

35-4     ...     14-90 

5       ...       210     ... 

2-80 

40       ....     16-84 

CWNC1H»K0«    237-6    ....  10000 

It  decomposes  when  heated,  with  some  violence^  and  leaves  a  slag-like 
residue  of  chloride  of  calcium  mixed  with  charcoal. — The  aqueous  solution 
forms,  with  hydrochloric  acid,  a  yellow  precipitate  which  immediately  re- 
dissolves  with  orange-yellow  colour ;  the  solution  becomes  turbid  and 
deposits  crystals  of  chlorisatin.  —  It  is  readily  soluble  iu  water,  and  less 
soluble  in  alcohol  the  more  concentrated  the  spirit;  it  dissolves  in  boiling 
alcohol  more  abundantly  than  in  cold  alcohol. 

Chlorisatate  of  Baryta,  —  A  warm  aqueous  solution  of  the  potash- 
salt,  mixed  with  chloride  of  barium,  yields,  on  cooling,  sometimes  pale 
needles  united  in  tufts,  sometimes  deep  golden-yeilow  brilliant  laminody 
and  often  both  forms  at  once ;  they  may  be  converted  into  one  another 
by  dissolving  and  crystallising.  The  light  yellow  needles  five  off  1  atom 
•f  water  at  160°;  the  golden-yellow  salt,  3  atoms.  A  soTntion  6t  chlo* 
risatin  in  boiling  baryta-water  deposits,  on  cooling,  crystalline  grains 
nuited  in  masaes  like  cauliflower  heads.    (Erdmann.) 

*  See  page  54. 
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BaO 

16  C    ... 
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5  0   ... 


Ai  loo^ 
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...       5 
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Krdmftiiii* 

28*69  28*82 

35*95  36*21 

5*24 

13*26  13*86 

1*88  2*06 

14*98 


C>«NClH*BaO«  267 


100*00 


Light  yellow  needles. 

CWNClH»BaO»    267     ....     96*73 

HO 9     ....      3-27 


Erdmann. 
3*18 


C«NClH«BaO«  +  Aq  ....  276    ..^  100*00 


Oolden  yellow  lamhuB. 

CWNClH»BaO« 267    ....    90-87 

3  HO  27    ....      9-13 


Erainaiiii* 
lD-45 


Ci«NClH»BaO«  +  3Aq....  294 


100*00 


Chlorisatate  of  potash  forms  a  yellow  crystalline  salt  with  chloride  of 
calcium. 

The  potash-salt  does  not  precipitate  solutions  of  sulphate  of  magnesia, 
alum,  or  ferrous  sulphate;  it  forms  orange-yellow  flakes  with  nitrate  of 
bismuth,  and  yellow  precipitates  with  sulphate  of  zinc  and  chloride  of 
cadmium. 

ChloriioUUe  of  Lead, --^  The  potash-salt  forms  with  acetate  or  nitrate 
of  lead,  a  shining,  yellow,  gelatinous  precipitate,  which  in  a  few  minutes 
(more  rapidly  when  shaken)  becomes  scarlet-coloured  and  crystalline. 
Under  the  microscope,  the  yellow  amorphous  powder  may  be  seen  to 
change  into  dendrites,  or  into  large  crystalline  grains.  The  red  precipi- 
tate dissolves  in  boiling  water,  and  red  crystalline  grains  separate  out  on 
cooling.  At  160^  it  gives  off  5*7  per  cent,  of  water  (2  atoms),  and  assumes 
a  dirty  brick-red  colour. 


FbO  111*8 

16  C    96 

N  14 

CI  35*4 

7  H   7 

7  0  56 

C>«NCIH»PbO«  +  2Aq 820'2 


Erdmann. 

34*92    3711 

30*00    31*26 

4*36    4*26 

11*05 

2*18    2*32 

17*49 

100*00 


The  potash-salt  forms  a  reddish-brown  precipitate  with  potassio- 
ferric  sulphate  ;  and  with  chloride  or  sulphate  of  nickel,  a  yellow  crya- 
talline  precipitate  after  a  time.  With  sulphate  or  nitrate  of  copper,  it 
forms  nt  first  a  bulky  yellowish  red  precipitate,  which,  however,  suddenly 
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tarns  blood-red,  and  is  deposited  as  a  heavy  crystalline  powder;  if  acetate 
of  oopper  is  used,  this  change  takes  place  very  slowly.  Acetate  of  copper 
gives  no  precipitate  with  a  very  dilate  solution  of  the  potash-salt;  but  if 
the  mixture  is  then  warmed,  brown  flakes  separate  oot,  which  require  a 
long  time  to  become  red  and  granular.  The  potash-salt  forms,  with 
mereurous  nitrate,  a  bright  yellow  precipitate;  with  mercuric  nitrate,  a 
dark  yellow  precipitate;  and  with  corrosive  sublimate,  a  slight  crystalline 
precipitate,  after  the  mixture  has  stood  for  a  long  time. 

Chhfiiatate  of  Silver.'-^  The  potash-salt  forms,  with  nitrate  of  silver, 
a  pale  yellow  precipitate,  which  dissolves  in  boiling  water,  and  crys* 
tallises,  on  cooling,  in  yellowish  needles  grouped  in  tufts,  or  in  arborescent 
ramifications. 


Ago  

16  C    

N  

CI  

5H   

116      ....    37-86    .. 

, 96      ....    31-33    .. 

14      ....      4-57 

1 V*'**     95*4   ....     11*55 

, 5      ....       1*63     .. 

Erdmann.      Laurent. 

38-48     ....     37-54 

32-35 

1*76 

W     \^           ••••••••••••1 

40      ....     13-06 

C"NClH»AgO«  306*4  ....  100*00 


ChlorisatoBnlphurous  Acid. 

C"NC1H«S*0^<»  =  C^«NC1H«0«,2S0*. 

Laurbnt.      (1842.)      Campt.  rend,  14,  490;  J.  pr.  Chem.  26,  128; 
Rev.  icient.  10,  294;  J.  pr.  Chem.  28,  348. 

This  acid  is  not  known  in  the  free  state. 

Chlorisatosulphite  of  potash  is  obtained  by  passing  sulphurous  acid 
gas  through  an  aqueous  solution  of  chlorisatate  of  potash;  on  evaporating 
the  solution,  it  separates  out  as  a  l^traw-coloured,  scaly,  fibrous  salt,  and  is 
bnt  slightly  soluble  in  water.  ^ 

Laurent. 

KO 47*2  ....     15-65     16*0 

C»NC1H»0»   190*4  ....     63*13 

2SO> 64      ....     21-22    220 

Ci*NClH*K0«,2S0» 301-6  ....  100-00 

Yields  sulphuric  acid  when  acted  upon  by  chlorine. 

Gives,  with  nitrate  of  silver,  a  yellow  precipitate,  which  appears  to 
be  a  mixture  of  sulphite  of  silver  and  chlorisatin.  Ammoniacal  nitrate  of 
silver  forms  a  carmine-red  precipitate. 


19  OXT«HbOiA«Q*NVCLBUS  «>fNCiqpO«: 


Owifehhr(u<hnudeu$  CNCPIPOV 

C»«»WH»0*  =  C"NC1*HH)»,0». 

Erdmann .  (1840.)  Ann.  Pha)^,  23,  129;  J.  pr,  Chftn.  19,  34Q|  22, 
270;  24,  T;  PAarw.  Centr.  1840,  113,  296;  1841,  214,  706. 

Lausent.  .y.  -4n«.  Chim,  Phys.  3,  380;  iZ^v.  9cieni.  18,458;  J,pr, 
Okem.  35,  109;  Pharm.  Centr.  1842,  247. 

Formation.     By  the  action  of  chlorine  gas  npon  indigo-hlue  (p.  41). 

Preparation.  When  the  alcoholic  mother-liquor  ohtained  in  the  pre- 
paration of  chlorisatin,  from  which  the  chlorisatin  has  been  crystal lis5e(l, 
(p.  72)  is  distilled,  a  mixture  of  chlorisatin  and  bichlorisatin  first  Fepa- 
rates  out,  the  latter  being  obtained  purer  at  each  successive  crystallisa- 
tion. The  bichlorisatin  is  purified  by  recry stall isation  from  alcohol,  or 
converted  into  bichlorisatate  of  potash,  and  then  precipitated  from  the 
salt. 

Propej'tie^.  Bichlorisatin  crystallises  from  alcohol  in  small  rose- 
coloured  needles  or  lamina;,  and  sometimes  in  four-sided  prisms;  on  the 
cooling  of  the  alcoholic  solution  it  forms  a  yellowish-red  granular  powder. 
It  is  distinguished  from  chlorisatin  only  by  its  greater  solubility  in 
alcohol,  and  by  the  behaviour  of  the  bichlorisatate  of  lead  prepared  from 
it.  It  sublimes  partly  undecomposed  when  heated  in  a  glass  tube.  Does 
not  give  off  any  water  at  160^. 

Erdmann.        Lturent. 

16  C    96      ....    44-49    44'66     ....     45-69 

N  14      ....      6-49    6-89 

2  CI  70-8  ....  32-80 

3H  3      ....       1-89     1-57     ....       1-55 

4  0    38      ....  14-83 


C^NCl^H^O* 215-8  ....  100-00 

The  bichloriMtin  analysed  by  Laurent  BttU  contained  chloriaatin. 

Decompositions,  When  bichlorisatin  is  heated  in  a  glass-tube,  the 
unsnblimed  portion  melts  and  forms  a  black  carboQaceous  mass.  It 
burns  when  heated  in  the  air,  and  leaves  a  residue  of  charcoal  which 
tinges  the  edges  of  a  spirit-flame  with  green.  —  2.  When  it  is  suspended 
in  water  and  a  stream  of  chlorine  is  passed  through  the  liquid,  it  is  not 
decomposed,  even  in  sunshine.  The  alcoholic  solution  gives  the  same 
products  of  decomposition  as  chlorisatin  (p.  73).  —  3.  With  nitric 
acid  it  behaves  like  chlorisatin;  but  even  when  it  is  boiled  with  concen- 
trated acid,  a  part  remains  undissolved  and  resembles  unchanged  bichlori- 
Batin, — dissolving  readily  in  potash  and  bekig  precipitated  from  the 
solution  by  hydrochloric  acid  as  a  bright-yellow  powder,  upon  which 
boiling  water  has  no  action.    On  prolonged  boiling  and  evaporation  with 


ilCULORISATIC  A«U»*  79 

nitric  aoid,  a  nitTOMiii9«4  (yuV^Uiioe  ia  formed  fimil^  tg  that  U  tbf  ease 
of  fhlorfsatiBj  tbe  former  is  however  more  aol able,  cryttalliaet  leas  easily, 
aad  separates,  as  the  hot  aqueous  solution  cools,  in  indistinctly  QrystalUn^ 
flakes.  —  4.  Heated  with  aqueous  j7oto«^,  it  forma  bichlorisatata  of  potaab. 
(Erdroann.)  —  Distilled  with  hydrate  of  potash,  it  yields  bichloraniline. 
(Hofmann.)  —  5.  With  ammonia,  it  behf^yes  like  chlorisatin.  —  6.  With 
sulphide  qfpotcusiitm  it  undergoes  the  same  decompositions  as  chlorisatin, 
and  yields  hichlorisatate  of  potash.     (Grdmann.) 

ComUnationt.  Bichlorisatin  dissolves  in  water  rather  more  readily 
than  chlorisatin,  and  imparts  to  it  a  darker  colour*     (Erdmann.) 

BiehhrUatide  of  Fotassiuf/t,  -^-  When  hydrate  of  potash  is  moistened 
with  absolute  alcohol  and  gently  heated  with  bichlorisatin,  a  red  solu- 
tion is  formed,  which  in  a  few  seconds  solidifies  into  a  violet-black 
paste  of  bichloriaatide  of  potassium.  The  solution  produces  a  violet- 
coloured  precipitate  with  silver-salts. 

Bichlorisatin  dissolves  in  cold  aqueous  potash  with  a  deep  red  colour 
which  changes  to  pale  yellow  on  heating.     (Erdmann.) 

Bichlorisatin  dissolves  at  14^  in  30  parts  of  alcohol  of  sp.  gr.  0*83. 
(Erdmann.) 


Bichloritatie  Acid. 

0»«NC1*HW  =  0»WCPH»0*,0*. 

SuDMANN.    (1839.)  Am,  Phwrn.  88,  188]  J.pr.  Chm.  18,  848j  34,  7; 

Fharm.  Centr.  1840,  116,  880;  1841,  706. 
Lavsbnt.     N.  Ann.  Chim.  Fhy$.  3,  378. 

fcm^Uion  (p.  78). 

Preparation.  Bichlorisatio  acid  is  precipitated  from  the  qoncentrat^ 
solution  of  its  potash-salt,  on  the  addition  of  hydrochloriOf  sulpburio, 
nitric,  oxalic,  or  tartaric  acids^  as  a  yellow  powder,  which  must  be  pressed 

between   folds   of  blotting  paper,      (\cetic  arid  does  not  precipitate  bichloriMtic 

>cid.)  When  the  aoid  is  separated  from  the  lead-salt  by  sulphuretted  hydro- 
gen  and  the  filtered  solution  evaporated  in  vacuo,  a  flaky  crystalline 
mass  is  obtainedi  which  is  coloured  yellowish  red  at  the  edges,  owing  to 
the  formation  of  a  little  bichorisatin. 

Propertiei.    Bichlorisatio  acid  is  a  bright  yellow  powder. 

Decompomiions.  After  drying  in  vacuo,  it  gives  off  7'24  to  8*17  per 
cent,  of  water  (2  atoms)  at  100^  and  is  converted  into  bichlorisatin. 
(Theory  requires  7-70  per  cent.)  The  aqueous  solution,  heated  to  60°,  turns 
reddish  yellow,  becomes  turbid,  and  deposits  bichlorisatin. 

ComhinaiioM,  The  acid  dissolves  readily  in  cold  water,  oommnnicat' 
ing  to  it  a  bright  yellow  colonr. 


80  OXTCHLORAZO-NUCLBUS  c"^Cl«Hao« : 

The  formula  of  the  hiehloriBotates  is  C'«NC1*H«M0*. 

The  solatioQ  of  biohlorisatate  of  ammonia,  obtained  by  decomposing 
bichlorisatate  of  potash  with  salphate  of  ammonia,  yields  bichlorisamide 
on  evaporation.     (Laurent.) 

BiehhrisatcUe  of  Potash,  — ^  When  bichlorisatin  is  dissolved  in  aqneoas 
potash,  the  solution  becomes  pale  yellow  on  heating;  and  if  then 
allowed  to  cool,  deposits  pale  yellow  crystalline  scales,  which  cause  the 
whole  mass  to  solidify.  These  crystals  are  purified  by  pressing  and 
repeated  crystallisation  from  strong  alcohol.  Bichlorisatate  of  potash, 
after  being  dried  at  ISO''  in  vacuo,  gives  ofi  6'29  per  cent,  ot  water 
(2  atoms  1)  at  160^,  and  when  crystollised  from  alcohol  only  4*8  per 
cent.  (1  atom  t). 


KO 

16  C 

N 

2  CI    

•  •••t      47  £   ....      i7*09      ... 

9d      ....     95*29     ... 

14      ....       515     ... 

70*8  ....     26*04     .. 

1710 

36*09 

.....            d*0«k 

26-65 

4  H 

4      ....       1*47     .. 

1-83 

5  0 

40      ....     14-70     .. 

1300 

C"NC12H<K0« 

....  272*0  ....  100*00     .. 

100-00 

ft 

It  blackens  when  heated,  and  then  suddenly  decomposes,  at  the  same 
time  glowing  and  emitting  a  yellow  smoke,  and  leaves  a  scoriated 
residue  of  carbon,  which  burns  when  heated  in  the  air,  leaving  chloride 
of  potassium  with  a  trace  of  carbonate  of  potash. 

It  is  readily  soluble  in  cold  water  and  still  more  in  boiling  water,  so 
that  the  boiling  solution  solidifies  into  a  mass  of  pearly  lamiusB. 

It  dissolves  with  difficuUy  in  cold  alcohol,  but  more  easily  in  boiling 
alcohol,  and  tnore  abundantly  the  weaker  the  spirit. 

Bichlorisatate  of  Baryta,  —  The  solution  of  the  potash-salt  mixed  with 
chloride  of  barium  and  allowed  to  stand  for  some  time  after  cooling, 
deposits  shining  golden  yellow  needles  and  lamince.  On  mixing  the  coul 
solutions,  the  salt  is  obtained  as  a  yellow  powder.  It  loses  2  atoms  of 
water  at  160°. 


At  160^  Brdmann. 

BaO 

16  C     

N     

2  CI    

4  H     

5  O     

C»«NCPH*BaO«  301*4  ....  10000    10000 


Cfrystallised,  Erdmaim.* 

C»«NCl*H<BaO« 301*4  ....     94*37 

2  HO 18      ....      5*63     5*73 


76-6  .... 

26-41     25*73 

96     .... 

31*85     .... 

....    32*50 

14      .... 

4-64     .... 

....      5*09 

70-8  ... 

23*49     .... 

....    23*83 

4      .... 

1-33     .... 

....      1-72 

40      .... 

13-28     .... 

....     11-13 

C«NCPH*BaO«  +  2Aq 319-4  ....  100-00 
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The  potash-salt  does  not  precipitate  sulphate  of  magnesia,  alam, 
cbrome-alum  or  sulphate  of  manganese. 

The  potash-salt  precipitates  nitrate  of  bismnth  in  orange-ooloured 
flakes  and  gi^es  with  leadrioUa  a  yellow  precipitate,  the  colour  of  which 
does  not  change;  it  precipitates  iron-alum  brownish  red,  and  nitrate  of 
manganese  bluish-green. 

BichlarUaUUe  of  Copper.  -—  The  potash-salt  forms  with  sulphate  or 
nitrate  of  copper,  a  precipitate  which  is  at  first  voluminous  and  of  the 
colour  of  hydrated  sesquiozide  of  iron;  but  it  rapidly  becomes  flocculent 
and  of  a  pale  greenish  yellow  colour,  and  is  finally  precipitated  as  a 
beautiful  carmine-red,  heavy  granular  powder.  The  greenish  yellow 
precipitate  consists  of  microscopic,  capillary,  transparent  crystals,  which, 
when  the  colour  changes  to  red,  are  converted  into  separate  grains. 
The  potash-salt  forms  with  acetate  of  copper  a  brown  precipitate,  which 
becomes  red  after  a  lon^  time  only,  and  without  preriously  turning 
greenish  yellow.  The  dried  salt  is  carmine-red  and  takes  a  golden  lustre 
when  burnished     It  gives  off  a  little  water  at  150^ 


CuO 

16  C 

N     , 

• 

40      ....     15-11     .. 

VD         ....       00-*d 

14      ....       5-28     .. 

Erdmana. 

15-25 

37-34 

5-42 

2  CI    

70-8  ....    26-74     .. 

26-60 

9    AA          ••••^■•••■•■••■i 

5  0    • 

40      ....     1511     .. 

1-94 

13-45 

Ci«NCPHH:iiO« 

....  264-8  ....  10000     .. 

.....'.  10000 

The  potash-salt  forms  yellow  precipitates  with  mercurous  and  mercuric 
nitrates,  but  does  not  precipitate  a  solution  of  corrosive  sublimate. 

The  potash-salt  gives  with  nitrate  of  silver  a  yellow  precipitate 
which  dissolves  in  a  large  quantity  of  boiling  water  and  crystallises  out 
on  cooling  in  small,  yellowish,  transparent  needles  nnited  in  the  form 
of  tufts. 

When  heated  in  the  air,  it  melts  into  a  brown  mass,  from  which 
bichlorisatin  sublimes,  and  leaves  a  residue  of  metallic  silver,  carbon,  and 
a  little  chloride  of  silver.  It  contains  from  33  to  35*4  per  cent,  of  oxide 
of  silver.     The  formula  C"NCPH*AgO*  requires  34-04  per  cent. 


Bichlorisatosulphurous  Acid. 

^    C"NCPH»S*0'»  =  C"NCPH»0S2S0». 

Laurbnt.    JRev.  tcient.  10,  294. 

When  bichlorisatin  is  boiled  with  bisulphite  of  potash,  small  yellowish 
needles  of  bichlorisatosnlphite  of  potash  are  obtained,  which  are  decom- 
posed by  acids  into  bichlorisatic  and  sulphurous  acids.  The  salt  is 
slightly  soluble  in  cold  water. 


% 


Laurent. 

KO     47*2  ....     1409     14*2 

C»NC1*H*0»,2S0»    288*8  ....     85*91 

O«Na»H^K0«,2S0' 336-0  ....  100-00 
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Oxf/amidazo-nttcleus  C"NAdH*0*. 

Imasatui. 

C»«N«H«0«  =  C"NAdH*0«. 

Laurent.    (1841.)    N.  Ann.  Chim.  Pkys,  3,  484;  J.  pr,  Ohem.  25,  457; 
Pkarm.  Oentr.  184^,  260;  Rev,  Boient.  18,  472;  /.  pr,  Ohem,  85,  121. 

Formati^m,  By  the  action  of  gaseoas  ammonia  on  an  alcoholic  solu- 
tion of  isatin: 

Ci6NH*0<  +  KH»  -  C"N2H»08  +  2HO. 

Preparation.  1.  Boiling  absolute  alcohol  is  saturated  with  isatin, 
and  a  little  more  powdered  isatin  is  added;  dry  gaseous  ammonia  is  then 
passed  throuc^h  the  hot  solution,  whereupon  the  powdered  isatin  soon 
dissolves.  The  solution  saturated  with  gaseous  ammonia  deposits  in 
6  —  24  hours  beautiful  brownish  yellow  crystals.  They  are  often  mixed 
with  a  crystalline  powder  consisting  of  isatimide:  hence  it  is  advisable 
to  pour  off  the  solution  from  the  large  crystals,  before  any  pulverulent 
isatimide  has  separated  out;  the  latter  may  also  be  separated  by  washing 
the  crystals  with  alcohol,  or  by  treating  them  with  boiling  alcohol,  in 
which  the  imesatin  is  more  soluble.  —  2.  A  more  certain  method  of  ob- 
taining pure  imesatin  is  to  pass  gaseous  ammonia  through  ether  containing 
isatin  in  suspension  ;  the  ether  should  be  gently  warmed  at  first. 
Imesatin  crystallises  out  on  evaporation. 

Properties,  Imesatin  forms  dark  yellow,  straight;,  rectangular  prisma 
without  truncation-faces.     It  is  inodorous. 


16  C  

2  N 

96 

28 

....     65-75 
....     19-17 
....       4-11 
....     10-97 

Laurent. 

65-24 

19-21 

6  H 

6 

4-27 

2  O 

16 

11-28 

CMN^H^O*  

146 

....  100-00 

100-00. 

Decompositions,  Imesatin  when  heated  melts,  froths  up  and  evolves 
ammonia,  whilst  white  cubical  laminea  and  a  reddish  brown  and  partly 
(srystalline  mass  sublime,  leaving  a  large  residue  of  charcoal.  —  It  dis- 
solves in  potash  with  brownish  red  colour ;  ammonia  is  evolved  on 
heating,  and  if  the  solution  be  then  neutralised  with  an  acid,  isatin  is 
precipitated.  —  It  is  readily  dissolved  on  warming  it  with  a  mixture  of 
alcohol  and  hydrochloric  acid;  the  liquid  yields  crystals  of  isatin  on 
cooling,  and  contains  chloride  of  ammonium  in  solution. 

Imesatin  is  insoluble  in  water. 

It  dissolres  pretty  readily  in  boiling  alcohol,  but  is  insoluble  in  ether. 
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Pli6ny]imesatui. 

C«N*H"0«  =  C"N(C»NH«)HK)». 

Emoelhabdt.    (1855.)   Bull,  de  P^tmb^  13,  357;  J.  gr,  Chm,  65,  261; 
FhaiTn.  Centr.  1855,  356. 

Formation.  By  the  action  of  aniline  on  isatin  dissolyed  in  absolute 
alcohol. 

Preparation,  7*35  parte  of  isatin  are  dissolved  in  a  little  absolate 
alcobol  and  4'd5  parts  of  aniline  added :  the  whole  is  then  heated  to 
boiling.  On  cooling,  10 '5  parts  of  phenyl*  imesatin  crystallise  out,  and 
may  be  purified  by  recrystallisation  from  alcohol. 

Properties,  SmaU,  yellow,  transparent,  needle*shaped  prisms,  which 
are  united  in  the  form  of  stars  and  sharply  pointed. 


28  C  

168 

....     76*67    .. 
....     12-61     .. 

....          /  £L       .• 

Engdhardt. 
76*04 

2  N 

28 

12-96 

2  0 

10 

16 

509 

5-91 

CWPH^O* 

222 

....  lOO'OO    ,. 

100-00 

I}ecompontion$.  When  phenylimesatin  is  heated  on  platinum  foil,  it 
at  first  melts  into  a  dark  red  liquid,  which  solidifies  into  an  amorphous 
mass;  when  more  strongly  heated,  it  decomposes,  evolves  yellow  vapours 
which  attack  the  organs  of  respiration,  and  leaves  a  large  residue  of  carbon. 
— Heated  with  nitric  acid,  it  dissolves  with  red  colour  and  without  evolu- 
tion of  red  fumes.  It  forms  with  strong  sulphuric  acid  a  dark  red  solution 
which  becomes  yellow  on  diluting  with  water. —  It  becomes  dark  red  on 
warming  with  potash  and  yields  vapours  of  aniline  and  a  solution  of 
isatate  of  potash.  —  The  alcoholic  solution  of  phenylimesatin,  mixed 
with  a  little  hydrochloric  acid  and  boiled,  turns  red  and  yields  crystals 
of  isatin  on  cooling,  while  chloride  of  aniline  remains  in  solution.  It 
dissolves  very  slightly  in  boiling  water;  and  the  solution  on  cooling 
deposits  flakes  consisting  of  very  fine  golden -yellow  needles. 

It  dissolves  readily  in  boiling  alcohol,  much  less  readily  in  cold 
alcohol. 

It  is  solubje  in  ether. 


Bromophenylimesatin. 

C^N»BrH»0»  =  C"N(C"NBrH»)H*0«. 

EicoELHARDT.     (1855.)     Bulletin  de  Petersb.  13,  379;  J,  pr,  Chem,  G5, 
266;  Phai-m.  Centr.  1855,  461. 

Formation,    By  the  action  of  bromaniline  on  isatin. 

a  2 
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Preparation.  3*15  parts  of  isatia  are  dissolved  in  a  little  boiling 
alcohol  of  80  per  cent,  and  3*68  parts  of  bromaniline  are  added;  the 
whole  is  then  heated  to  boiling.  On  cooling,  the  solution  solidifies  into 
a  crystalline  mass,  which  is  purified  by  washing  with  weak  alcohol  and 
recrystallisation.     5*68  parts  of  bromophenylimesatin  are  obtained. 

Properties.    Fine,  flexibloi  orange-yellow  needles  having  a  silky  lustre. 

Engelhardt. 

28  C 168  ....    55-81     66-45 

2  N 28  ....  9-30 

Br 80  ....  26-58 

9H 9  ....      2-99    3-50 

2  O 16  ....  5-32 

C»N>Br»HO» 301    ....  100-00 

J)eeompodtiotu,  When  bromophenylimesatin  is  heated  on  platinum* 
foil  it  melts,  decomposes  and  leaves  a  residue  of  charcoal.  -—  Heated 
with  hydrochloric  acid,  it  forms  a  red  solution  which  deposits  crystals  of 
isatin,  and  if  the  mother-liquor  is  diluted  with  water  and  potash  added, 
a  white  precipitate  of  bromaniline  is  formed.— The  alcoholic  solution  boiled 
with  hydrochloric  acid,  yields  isatin  and  hydrochlorate  of  bromaniline. 
•—  Heated  with  potash,  it  first  turns  red,  then  dissolves  and  deposits 
bromaniline,  while  a  yellow  solution  of  isatate  of  potash  is  formed. 

It  is  almost  insoluble  in  water.  Dissolves  readily  in  boiling  alcohol^ 
but  much  less  readily  in  cold  alcohol. 


Ghlorophenylimesatin. 

C»N«CIH»0»  =  C"N(C"NC1H»)H*0«. 
Engelhardt.     «/.  pr,  Chem,  65,  266. 

Prepared  from  2*325  parts  of  isatin  and  2*012  parts  of  ohloraniline^ 
in  a  similar  manner  to  bromophenylimesatin.  3*129  parts  of  chloro- 
phenylimesatin  are  obtained. 

Orange-yellow  capillary  needles. 

Engelhardt. 

28  C  168      ....     66-50    66*05 

2N  28      ....  10-91 

CI  35-4  ....  13-84 

9H  9      ....      3-51     3-73 

2  0  16      ....  6-24 

C»ITC1H»0»   256-4  ....  100-00 

When  wanned  with  hydrochloric  acid  or  potash^  it  behaves  in  a 
similar  manner  to  bromophenylimesatin. 

It  is  insoluble  in  water^  readily  soluble  in  boiling  alcohol^  and  slightly 
in  cold  alcohol. 
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O^cMcramidasKhnnclew,  C"NAdClHH)*. 

Ghlorimesatin. 

C«N*C1H»0>  =  C»NAdClIPO». 

Laurent.   (1841.)  iT.  Ann.  Chim.  Fhys.  3,  494;  J.  pr,  Chem.  25,  457; 
Fharm.  Centr.  1842,  268. 

ImeeAhrUaiinaie* 

Formation,  By  the  action  of  dry  gaseoas  ammonia  on  an  alcoholic 
eolation  of  chlorisatln. 

Preparation.  When  dry  gaseous  ammonia  is  passed  into  a  solution 
of  chlorisatin  in  absolute  alcohol,  a  yellow  crystalline  deposit  Is  formed 
which  may  be  washed  with  alcohol. 

Fropert{e$,    Brilliant  yellow  sixHsided  laminte. 


16  C  

2  N  

96      ....     53-21     ... 

28      ....     15*52     ... 

Laurent. 

62-9 

15«6 

CI 

5  H 

35'4  ....     19-62 

5      ....       2*77     .... 

2-8 

2  O  

16      ....       8-88 

CWN«C1H»0« 

180-4  ....  100-00 

Deeomposiiions.  When  heated,  it  giyes  off  ammonia,  and  yields  a 
yellow  sublimate  consisting  of  fine  crystalline  needles.  —  Dissolves  in 
boiling  water  with  evolution  of  ammonia.  Forms  chloride  of  ammonium 
with  dilute  hydrochloric  acid;  dissolves  in  potash,  forming  a  red  solution 
which,  when  boiled,  evolves  ammonia,  turns  yellow,  and  then  yields 
chlorisatin  on  being  treated  with  an  acid. 

Dissolves  very  sparingly  in  boiling  alcohol  and  not  at  all  in  ether.    \ 


Compounds  containing  ttvo  or  more  atoms  of  CNHH)*,  or  similar  nuclei. 

Indin, 

C»N»H"0*.* 

Laurent.  (1841 .)  Compt.  rend,  12,  539;  iV.  Ann.  Chim.  Phys.  3,  471; 
J.  pr.  Chem.  25,  455;  Fkarm.  Centr.  1842,  251;  Compt.  chim.  1849, 
196;  J.  pr.  Chem.  47,  159. 

JB'ormation^   By  the  action  of  potash  on  isatyde  (p.  98),  or  sulphisatyde 
(p.  103);  by  heating  isatan  (p.  97). 

*  n  2  Atoms  of  Indigo-blne. 
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Preparati<m,  Bisalphisatyde  is  placed  in  a  mortar  and  potash 
poured  upon  it  so  that  a  stiff  magma  is  formed,  which  is  ruhbed  up  for 
some  time,  and  potash  added  drop  bj  drop.  When,  after  5  or  6  minutes,  • 
the  mass  turns  rose-coloured,  alcohol  is  gradually  added  and  the  whole 
is  constantly  stirred,  until  a  dark  rose-coloured  paste  is  formed  which 
is  diluted  with  alcohol  and  filtered,  and  the  residue  is  first  washed 
with  alcohol  and  then  with  water.  Since  the  indin  thus  obtained  con- 
tains abundance  of  sulphisatyde,  the  water  is  removed  from  it  by 
washing  with  alcohol,  which  is  allowed  to  run  through  the  filter;  and  the 
indin  is  then  taken  from  the  filter  and  treated  with  very  strong  luke- 
warm potash,  wherein  it  immediately  forms  a  black  solution,  which 
after  a  few  hours  solidifies  into  a  magma  of  black  needles  of  indin- 
potassium.  (If  the  potash  is  too  hot,  the  hlack  colour  disappears,  and  the  indin 
is  completely  destroyed.)  It  is  then  diluted  with  absolute  alcohol  and  the 
solution  removed  with  a  pipette;  and  the  crystals  are  washed  on  a  small 
filter  with  common  alcohol,  then  with  dilute  hydrochloric  acid,  and  finally 
with  water,  whereby  they  are  gradually  reduced  to  red  pulverulent  indin. 
To  obtain  indin  crystallised,  the  black  crystals  are  dissolved  in  boiling 
absolute  alcohol,  and  the  boiling  solution  is  mixed  with  hydrochloric 
acid  :  microscopic  crystals  then  separate  out  on  cooling. 

Properties.    Dark  rose-colonred  powder  or  fine  microscopic  needles. 
Neutral  to  test-papers. 

Laurent. 

32  C 192  ....  73-28  ....  71-58     72*90    ....     71-8 

2N 28  ....  10-68  ....  11-00 

10  H 10  ....  3-82  ....  4-62    3-88     ....      4-2 

4  0 32  ....  12-22  ....  12-80 

CWN'Hi^O*  262    ....  100-00     ....  100-00 

Isomeric  with  indigo-hlne.  •«•  The  analysis  a  was  made  at  an  earlier  date ;  c  prp- 
bably  contained  hydrindin.     (Laurent.) 

Decomporitioiu.  1.  Indin  swells  np  when  heated,  and  as  soon  as  it 
melts,  yields  a  sublimate  consisting  of  crystalline  needles,  and  leaves  a 
lar^e  residue  of  charcoal.  —  2.  It  yields  nitrindin  on  boiling  with  nitric 
acid.  —  3.  With  bromine  it  forms  bibromindin.  —  4.  It  is  decomposed 
by  potash,  forming  various  products.  Ammonia  does  not  act  upon  it.  — 
5.  Boiled  with  bisulphite  of  ammonia,  it  forms  a  compound  which,  when 
boiled  with  hydrochloric  acid,  does  not  give  off  sulphurous  acid  or  yield 
any  precipitate  of  indin;  this  compound  forms,  with  nitrate  of  silver,  a 
yellow  precipitate,  which  on  boiling  turns  reddish,  afterwards  black,  and 
then  contains  sulphide  of  silver.     {Bev,  seient.  10,  299.) 

Comlnnations.  Indin  is  insolnble  in  water.  It  dissolves  with  red 
colour  in  sulphuric  acid,  from  which  it  is  precipitated  unchanged  by 
water. 

Indinrpotamum,  —  When  indin  is  moistened  with  a  little  alcohol, 
warmed,  and  strong  alcoholic  potash  added,  it  is  quickly  dissolved;  and 
the  black  solution,  if  immediately  taken  from  the  fire,  deposits  small 
black  crystals.  The  solution  must  be  removed  by  decantation,  and  the 
crystals  rapidly  washed  with  absolute  alcohol,  then  laid  upon  paper  and 
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dried  in  vacao  on  a  pmoua  tile,  it  miut  be  immediately  analysed,  aince  the 
crystals  rapidly  attract  moisture  from  the  air,  decomposing  Into  potash  and  indin. 
It  contains  from  11*5  to  120  per  cent,  of  potassium,  and  corresponds  to 
the  formula  C"N*H*KO*  (theory  requires  13*0  per  cent.)  (Laurent.) 
[The  formula  C^N'H"KO'  requires  12-3  per  cent,  potassium;  according 
to  this,  the  crystals  would  be  the  potash-salt  of  an  aeid  bearing  the  same 
relation  to  indin  that  isatic  acid  bears  to  isatiui  L.l 

Indin  is  yerj  slightly  soluble  in  boiling  alcohol  and  ether. 

feibromindin. 

C«N»Br*HH)*. 

Erdmann.    (1841.)    J.pr.  Chem.  22,  265;  Fharm.  Centr.  1840,  212. 
Laurent.    N.  Ann,  Ckim.  Phyz,  3,  371;  J.pr.  Cliem.  25,  445. 

Formation,  1.  By  the  action  of  bromine  on  indin;  (Lanrent.)  — 
2.  By  heating  bibromisatyde.  (Erdmauli.)  —  8.  By  the  action  of 
bromine  upon  bisulphisatyde.     (Laurent.) 

PreparcUion*  Indin  is  treated  with  brdmine,  whereupon  hydrobromic 
arid  is  erolted  arid  a  vidlbt- black  powder  is  foi'inedi  ( Lanr^t.)  —  2.  Bibro- 
misatyde is  heated  to  a  temperature  not  exceeding  220%  and  bibro- 
misatin  and  undecomposed  bibromisa^de  are  remoTed  from  the  product 
by  treating  it  with  boiling  alcohol.  (Erdmann.)  —  3.  Bromine  is  poured 
upon  bisulphisatyde^  whereupon  hydrobromic  acid  and  bromide  of  sulphur 
are  evolved,  ana  the  soft  brown  mass  thns  formed  is  treated  with  ether^ 
which  extracts  resin  and  an  orange-yellow  crystalline  mass,  leaving 
bibromlndin  in  the  form  of  a  violet-black  powder.    (Laurent.) 

Properties,  Prepared  according  to  1  and  3,  it  is  a  violet-black  powder; 
prepared  aoeordiog  to  2,  it  is  blackish  red. 

Decompositions,  1 .  When  bibromindin  id  heated  between  two  plati- 
num covers,  the  greater  part  ehara;  Pk|ced  on  glowing  chareoal^  it  yields 
a  sabiimate  of  shining  copper.-eolonred  laminsBf  which  appear  violet  by 
transmitted  light  under  the  microscope.  (Laurent.)  —  2.  It  blackens 
when  treated  with  potash;  if  water  is  added  and  the  whole  boiled,  the 
bibromindin  gradually  dissolves  and  forms  a  yellow  solution,  from  which 
acids  precipitate  yeUow  flakes.  When  it  is  boiled  with  alcohol  and  solid 
hydrate  .of  potash,  a  blackish  red  solution  is  formed  from  which  water  or 
hydrochloric  acid  precipitates  violet-coloured  bibromindin.     (Laurent-) 

It  is  slightly  soluble  in  alcohol  (Erdmann,  Laurent),  and  in  ether. 
(Laurent.) 


Chlorindin. 

£kDMAinr.    J.  pr.  Chem.  22,  264;    Pharm.  Centr.  1841,  211* 

Formation,    From  chlorisatyde,  by^the  action  of  heat,  or  by  treating 
it  with  potash.  * 
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Preparation.  1.  Chlorisatyde  is  heated  to  200°,  and  tbe  product  is 
freed  from  chlorisatin  and  undecomposed  cfalorisatjde  by  boiling  alcohol. 
— -  2.  Cblorisatyde  is  dissolved  in  warm  potash,  and  allowed  to  cool;  and 
the  mother-liquor  is  poured  off  from  the  deposit  of  chlorisatate  of  potash 
and  mixed  with  acetic  acid,  which  precipitates  yellow  chlorisatic  acid .  On 
subsequently  heating  the  filtrate  with  hydrochloric  acid,  it  assumes  a  deep 
orange  colour  and  deposits  violet  flakes  of  chlorindin,  which  are  filtered 
from  the  hot  solution. 

TropeHies.  Chlorindin  forms  a  dirty  violet  powder,  insoluble  in 
water  and  in  hydrochloric  acid. 


32  C    

192     ....    58*04    .... 

Erdmann. 
(1)               (2) 
....    S7'04    ....    57'43 

2N   

28      ....      8*46 

2  CI  

70'8  ....     21*40    .... 

....    22-34 

8  H  

....      2-78    ....      2-70 

4  0   

32      ....      9-67 

CWCPHH)* 

330-8  ....  100-00 

It  dissolves  in  potash  and  forms  a  yellowish  solution  with  which 
hydrochloric  acid  gives  a  yellow  precipitate,  soluble  with  yellow  colour 
in  water. 

Chlorindin  is  insoluble  in  alcohol. 


Bichlorindin. 

C«NH31*H«0*. 
Erdmann.    J.  p7\  Ohem,  22,  264. 

Produced  from  bichlorisatyde  :  1.  By  the  action  of  heat  below  200^; 
2.  By  the  action  of  potash  (p.  102). 

Preparation.  Bichlorisatyde  is  heated  to  200°,  and  chlorisatin  and 
undecomposed  bichlorisatyde  are  extracted  from  the  product  by  boiling 
alcohol.  — 2.  Bichlorisatyde  is  dissolved  in  warm  potash  and  allowed  to 
cool,  the  precipitate  of  bichlorisatate  of  potash  is  filtered  off,  and  the 
filtrate  mixed  with  hydrochloric  acid.  The  dirty  yellow  precipitate 
thus  formed  is  boiled  with  water  and  then  with  alcohol,  which  dissolves 
bichlorisatic  acid  and  leaves  violet-coloured  bichlorindin  undissolved. 

Properties.     Exactly  like  chlorindin. 


Nitrindin. 
C»N*X*H»0*. 

Laurbnt.  (1841.)  iT.  Ann.  Chim.  Phys.  3,  478;  J.  pr.  Chem.  25,  452; 
Pharm.Centr.  1842,  258;  Compt.  chim.  1849,  198;  J.  pr.  Chem. 
47,  161. 

Formation,    By  boiling  indin  or  hydrindin  with  nitric  acid.     Isatyde 
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snd  snlphaaatyde  proliably  also  yield  nitrindin  when  boiled  with  nitric 
aoid. 

Preparation,  Indin  boiled  with  nitric  acid,  is  conyerted  into  a  violet 
powder,  with  OTolntion  of  red  yaponrs.  If  the  boiling  is  continued  too 
long,  the  powder  redissolves  and  water  precipitates  only  a  small  quantity 
of  yellow  matter  from  the  yellow  solution.  The  product  is  washed  with 
water,  and  then  with  boiling  alcohol  and  other,  by  which  a  small  quantity 
of  a  yellow  substance  is  extracted* 

FroperUei.    Bright  yiolet  powder. 


Lament. 

a*               h. 

32  C  

192 

....    54*54     .., 

52-14    ....    54-1 

4  N  

56 

....           lO'afl           .. 

15*50    ....    15-5 

8  H  

g 

....              i*  iti          ..< 

....     27-28     .. 

2-52    ....      2-5 

12  O  

96 

29-84    ....    27-9 

on^mH)^  .... 

352 

....  100-00     .. 

100-00    ....  100-0 

DteompoMjofM.  1.  Nitrindin  decomposes  pretty  rapidly  when  heated 
in  closed  vessels,  and  leaves  a  residue  of  balky  charcoal,  which  glows 
even  out  of  contact  with  the  air.  —  2.  It  is  gradually  decomposed  by 
boiling  nitric  acid. —8.  It  dissolves  in  potash,  forming  a  deep  brown 
solution,  from  which  hydrochloric  acid  sometimes  throws  down  undecom- 
posed  indin  and  sometimes  yellow  flakes,  especially  if  the  solution  has 
Doen  boiled.  —  4.  With  sulphite  of  ammonia  it  behaves  like  indin.  — 
Ammonia  is  without  action  upon  it. 

Nitrindin  is  insoluble  in  water,  and  but  veiy  slightly  soluble  in 
alcohol  and  in  ether. 


Hydrindin. 

(?*NH«0"  =  2C«N»HW0*,H»0«.* 

Laubent.  (1841.)  N.  Ann.  Chim.  Phy$.  3,  475;  J.  pr.  Chem.  25 
449;  Pharm,  Centr.  1842,  257;  Compt,  Chim.  1849,  199;  J.  pr. 
Chem.  47,  162? 

Formation.  By  the  action  of  alcoholic  potash  upon  indin,  isatan, 
isatyde,  sulphisatyde,  and  bisulphisatyde. 

Preparation.  1.  Indin  moistened  with  alcohol  is  warmed  with  strong 
potash,  until  the  solution,  which  is  at  first  black,  has  become  colourless; 
and  the  crystals  of  hydrindin-potash,  which  separate  out  on  cooling,  are 
completely  freed  from  potash  by  water.  —  2.  When  isatyde  is  treated 
with  potash  and  a  little  alcohol,  a  beautiful  rose-coloured  solution  is 
formed,  which,  when  mixed  with  hydrochloric  acid  and  gently  evapo- 
rated, becomes  yellow,  and  deposits  on  cooling  a  mixture  of  isatin  and 
hydrindin,  from  which  the  isatin  is  extracted  by  treating  with  a  little 

*  ^  2  Atoms  of  Indm  +  2H0, 
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boiling  alcohol.  Sometimea  when  indiu  is  treated  with  alcoholic 
potash  black  crystals  of  indin -potash  separate  out.  (See  also  p.  99.) — 
8.  Sulphisathjde  dissolves  completely  in  gently  heated  potash,  and  on 
cooling,  hydrindin-potash  sometimes  separates  out  in  beautiful,  small, 
pale  yellow  crystals;  sometimes,  however,  the  Solution  solidifies  into  a 
mass  of  needles  having  a  silky  lustre.  The  whole  is  mixed  with  a  large 
quantitjr  of  water^  and  the  crystals  are  washed  On  a  filter  till  all  the 
potash  is  extracted.  The  filtrate  mixed  with  hydroohlorio  acid  still 
deposits  a  small  quantity  of  hydrindin,  together  with  a  stibstanee  whieh 
is  perhaps  in  din. 

Properties.  Hydrindin  forms  a  white  or  pale  yellow  powder.  When 
dissolved  in  boiling  alcohol,  it  separates  from  the  solution  on  cooling  in 
small  rhombic  or  six-sided  needles. 


I. 

64  C    

4N   

22  H   

.  384 
.     56 
.     22 
.     80 

••••   *•« 

Laurent. 

70-85 

10-33 

4'06 

10  O    

14-76 

C"N*H«0»»    

II. 

64  C  

, 384 

.  542 

•••• 

•  ••t 

•  ••■ 

•  ••• 

70-69 

10-29 

4-41 

14-71 

100*00 

Laurent. 
69-80 

4  N  

24  H  

56 

24 

10-70 

Asi 

10  O 

80 

14-66 

C<Hn^HmO»o  +  2Aq 

644 

....  100-00 

100-00 

Gerbardt  (t)^lt$  itit  619)  preferi  the  ealfculatioft'^Ko.  U,  since,  according  to 
Laurent's  formula  i,  the  analysis  gives  too  much  hydrogen ;  this  opinion)  however, 
is  not  in  accordance  with  the  analysis  of  the  potash-compound.  Aocordinf  to  ii. 
hydrindin  »  2  At.  Tndin  +  2U.     (L.) 

DecompoiUions.  When  hydrindin  is  carefully  heated  above  300^  it 
turns  violet-brown  and  gives  off  4  atoms  of  water ;  the  residue  behaves 
with  alcoholic  potash  like  indin.  —  2.  With  boiling  nitric  acid  it  forms  a 
violet  powder,  similar  to  nitrindin. 

CoTnJbinations.     It  is  insoluble  in  water. 

• 

Hydrindin  potash,  —  When  hydrindin  is  dissolved  in  warm  potash, 
this  salt  separates  out  on  cooling  in  beautiful,  short,  brilliant^  pale  yellow 
prisms,  or  in  silky  needles.  If  to  the  solution  of  the  prisms  in  boiling 
alcohol  containing  a  little  potash,  a  small  quantity  of  water  is  added,  the 
whole  solidifies  on  cooling  into  a  magma  of  ciystalline  silky  needles.  A 
larger  quantity  of  water  removes  all  the  potash. 

64  C  384      60-54 

4  N  56      8-83 

27  H 27      4-27 

K 39-2  6*18 

16  O 128      20-18 


C«N^H«KO»  +  6Aq 634-2  100-00 
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II.  Laurent. 

64  C  384  ....  6211  60-00 

4  N  56  ....  906 

27  H  27  ....  4-37  4-27 

K  39-2  ....  6-34  5-62 

14  O , 112      ....     18-12 

■  * -^^ — —•—    ..    .--^  --    — 

C"M<H«K08  +  6Aq 6182  ....  100*00 

Hydrindio  is  slightly  soluble  in  boiling  alcohol. 

Flavindin. 
C«N*H"0«  =  3C"NHW  1  • 

Laurent.     Compt.  chim.  1849,  SOO;  J.  pr,  Chem,  47,  163. 

Formation.  By  heating  indin  or  bisnlphisatyde  with  alcoholic 
potash. 

Preparation,  The  motheMiquor  from  hydrindin,  prepared  according 
to  1  or  2,  is  mixed  with  an  acid,  and  the  precipitate  thus  formed,  which 
is  a  mixture  of  sulphur,  hydrindin  (sometimes  also  indin),  and  flavindin, 
is  thrown  on  a  filter,  and  treated  with  weak  ammoniacal  water,  which 
dissolves  the  flavindin.  Tho  filtrate  is  precipitated  with  hydrochloric 
acid,  and  the  precipitate  of  flavindin  washed  and  dried.  —  It  is  formed 
more  abundantly  when  the  solution  in  alcoholic  potash  has  been  boiled 
for  a  long  time. 

Propeiiies,  Flavindin  is  of  a  pale  yellow  oolouir ;  it  crystallises  from 
alcohol  in  needles,  united  in  the  form  of  stars. 

Lanr^nt. 

48  C 288  ,...     73-28    72-50 

3N 42  ....  10-68 

15  H 15  ....      3-82     3-92 

6  0  4»  ....  12-22 

C«N3Ui*0«  ,...  393     ....  100-00 

Isomeric  n^ith  indigd-blae  and  indid. 

Flavindin  when  heated  is  almost  entirely  converted  into  a  body  which 
crystallises  in  needles  resembling  benzoic  acid. 
It  is  slightly  soluble  in  boiling  water. 


Flavindic  Acid. 

C«N«H»0"  ±=  3C«NH'0M 
Laubbivt.     Compt,  chim.  1849,  200. 

The  solution  of  flavindin  in  ammonia  forms,  with  nitrate  of  silvet,  a 
yellow  precipitate,  which  yields  42  2  per  cent  of  silver  on  ignition,  cor- 
responding to  the  formula  C*"N*H"Ag'0*^.  (The  calculated  percentage 
is  41-8.) 

*  a-  3  Atoms  of  Indigo-blue. 
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Indigo-white. 

C»]NPH»0*  =  (?»]Sr»H"0*,H«. 

Proubt.     1 805.     GUh.  25,  45 1 . 

Cheyreul.    Ann.  Chim.  66,  8;  6S,  284;  Oilb.  41,  345;  42,  315;  J)icL 

fc.  nat.  23,  391. 
Berzelius.    Aujl.  7,  204;  Pogg.  10,  126. 
LiBBiG.    Mag.  Pharm.  18,  192;  8chw.  51,  60. 
Dumas.    Ann,  Chim.  Phys.  68,  265;  J.  pr.  Chem.  10,  222. 

Cohurieu  Indtgo,  deoxidized  Indigo,  reduced  Indigo,  Indigogen,  IndigoHne. 

The  formation  of  indigo-white  by  the  action  of  nascent  hydrogen,  appears  to  hate 
been  first  remarked  by  Proust.  Chevreul  waa  the  first  to  isolate  it.  Concerning  the 
opinion  that  indigo-white  is  contained  in  the  sap  of  the  indigo-plant,  see  page  36. 

TbrmaHon,  By  the  action  of  deoxydising  agents  npon  indigo-blue  in 
the  presence  of  alkalis  (p.  44). 

Preparation.  Commercial  indigo,  purified  by  boiling  with  hydro- 
chloric acid,  next  with  strong  potash,  and  afterwards  with  alcohol,  is 
mixed  with  freshly  prepared  hydrate  of  lime  (2  parts  of  quick  lime  to 
1  of  indigo)  and  placed  in  a  closed  vessel  with  150  parts  of  boiling  water, 
after  which  sulphate  of  iron  equal  to  one-third  the  weight  of  the  indiffo  is 
added,  and  after  the  yessel  has  been  closed  the  whole  is  carefully  shi&en.' 
(Dumas  employed  a  small  cask  holding  about  100  litres,  in  which  he  reduced  half  a  kilo- 
gramme of  indigo-blue.)  After  two  days,  the  solution  is  decanted  by  means  of 
a  syphon  into  flasks  filled  with  carbonic  acid,  and  when  the  flasks  are 
nearly  full,  they  are  completely  filled  with  boiling  dilate  hydrochlotio 
acid,  corked  up,  and  placed  in  a  ressel  containing  cold  water.  The  air 
is  thus  prevented  from  obtaining  access  to  the  indigo-white,  which  sepa- 
rates out  in  white  crystalline  flakes.  After  the  indigo-white  has  settled 
down,  the  solution  is  drawn  off  with  a  wide  syphon,  and  the  deposit  is 
thrown  upon  a  filter,  which  is  covered  with  a  bell-jar,  into  which  a  stream 
of  hydrogen  or  carbonic  acid  is  passed.  The  filter  is  washed  with  water, 
which  has  been  well  boiled  and  then  corked  up.  Indigo-white  is  very  easy 
to  wash,  and  if  the  deposit  is  allowed  to  stand  for  several  days,  it  iMOomes  so  consistent 
that  it  may  be  washed  in  the  air  without  becoming  deeply  coloured ;  warm  water  greatly 
accelerates  the  conversion  of  the  indigo-white  into  indigo-blue.      After  the  contents 

of  the  filter  have  been  washed,  they  are  spread,  while  still  moist,  upon  a 
glass-plate  and  dried  in  vacuo.  When  the  indigo-white  is  dry,  carbonic  acid 
is  allowed  to  fiow  into  the  receiver  of  the  air-pump,  in  order  that  tlie  pores 
of  the  dry  mass  may  become  filled  with  the  fas.  (Berzelius,  Dumas.)  -^ 
3  parts  of  indigo,  which  have  been  purified  by  boiling,  are  digested  for 
24  hours  with  5  parts  of  hydrate  of  lime,  4  parts  of  sulphate  of  iron,  and 
120  parts  of  water,  in  a  closed  flask  filled  with  hydrogen,  and  the  whole 
is  frequently  shaken  till  the  deposit  assumes  a  greenish  yellow  and  the 
solution  a  reddish  yellow  colour.  The  lime  is  precipitated  from  the  latter 
with  carbonate  of  potash,  and  the  clear  solution  is  decanted  by  means  of 
a  syphon  filled  with  hydrogen,  into  a  flask  containing  a  mixture  of  hydro- 
chloric acid  and  sulphite  of  ammonia.    The  thick  white  precipitate  which 
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is  thus  formed  is  filtered  oat  of  contact  with  the  air,  washed  with  wat^er 
containing  a  little  sulphite  of  ammonia,  and  dried  at  100^  in  a  stream  of 
hydrogen.  In  this  process,  the  surface  of  the  white  indigo  heconies  oxi- 
dised, and  the  lower  part  becomes  dirty  white.  TLiebig.)  —  Chevreul 
extracted  commercial  woad  first  with  water  and  tnen  repeatedly  with 
hoiling  alcohol;  when  the  alcohol  was  distilled  from  the  alcoholic  extract, 
parple  laminse  were  first  deposited,  and  then  when  the  solution  was 
allowed  to  cool  slowly,  white  grains  and  flakes,  which  tamed  blue  in  the 
air.     He  considered  this  product  to  be  indigo- white. 

Properties,  Greenish  white  (probably  quite  white  when  perfectly 
pare),  with  a  slightly  silky  lustre.  (Berzelius.)  Inodorous,  tasteless, 
and  without  action  upon  litmus.     (Berzelius,  Liebig.) 

Damas. 


32  C  

....       /A-/!       •••• 

....     10*63 

•  •••              Tl    v»         •••• 

....     12-12 

....     72-02 

2  N  

12  H 

28 

12 

....      4-75 

4  O  

32 

C»N^H»0<   .... 

264 

....  100-00 

DecompasiUons.  1.  When  indigo-white  is  heated  in  yacuo,  a  little 
water  is  evolved,  a  small  quantity  of  indigo-blue  sublimes,  and  there 
remains  a  larse  carbonaceous  residue.  (Berzelius.)  —  2.  When  exposed 
to  the  2ur  and  to  the  contact  of  various  oxygen-compounds,  it  takes  up 
oxygen  and  is  converted  into  indigo-blue. -—Freshly  precipitated  indigo- 
white  turns  blue  immediately  when  shaken  with  water  containing  air, 
even  if  a  free  acid  is  present.  (Giobert  maintained  that  the  presence  of 
adds,  and  even  of  carbonic  acid,  prevents  the  oxidation.)  After  wash- 
ing, and  while  still  moist,  it  becomes  purple  through  its  entire  mass  on 
exposure  to  the  air,  unless  it  is  rapidly  dried.  When  dry,  it  must  be 
exposed  to  the  air  for  several  days  to  become  entirely  oxidised,  first 
becoming  bright  blue,  and  then  dark  blue  through  the  entire  mass.  It 
cannot  be  preserved  in  sealed  tubes,  since  the  air  contained  in  its  pores 
is  sufficient  for  its  conversion  into  indigo-bloe.  Dry  indigo- white  exposed 
to  the  air  at  a  gradually  increasing  temperature  suddenly  becomes  dark 
purple.  —  When  a  cupric  salt  is  added  to  an  alkaline  solution  of  indigo- 
white,  a  salt  of  the  alkali  together  with  indigo-blue  and  cuprous  oxide 
are  formed;  the  latter,  on  the  addition  of  sulphuric  acid,  is  decomposed 
into  eupric  oxide,  which  dissolves,  and  a  residue  of  metal.  —  3.  Indigo- 
white  precipitated  from  an  alkaline  solution  by  nitric  acid,  is  turned  blue 
by  a  slight  excess  of  the  acid,  and  then  more  completely  decomposed. 
(Berzelius.)  —  Indigo-white  dissolves  instantly  in  sulphuric  acid,  and 
imparts  to  it  a  dark  purple  colour,  which  passes  to  blue  on  dilution. 
According  to  Berzelius,  the  indigo- white  is  oxidised,  and  part  of  the 
Bulphurio  acid  converted  into  hyposulphuric  acid. 

Cbmbinations.  Indigo-white  is  insoluble  in  water^  and  in  such  acids 
as  do  not  decompose  it. 

With  Metallic  Bases.  Indigo-white  combines  with  most  metallic 
bases,  forming  compounda  which  oxidise  rapidly  in  the  air;  those  which 
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are  insoluble  are  oxidifled  the  most  rapidly  on  aocoant  of  their  more  finely 
divided  state. 

Indigo-white  dissolves  readily  in  all  aqueous  aikalis  and  also  in  the 
aqueous  carbonates  of  ammonia,  potash,  and  soda,  and,  according:  to 
Liebig,  without  depriving  them  of  their  alkaline  reaction.  The  cold 
solutions  are  pure  yellow,  the  warm  and  highly  concentrated  solutions 
burnt  yellow.  The  air  immediately  separates  in(ugo-blue  from  them;  and 
as  the  surface  becomes  blue,  a  darker  coloration,  which  passes  to  burnt 
yellow  and  red,  may  be  observed  directly  beneath  it.  If  the  solution  con- 
tains at  the  same  time  a  reducing  agent,  the  indigo-blue  formed  by  the  action 
of  the  air  is  continually  reduced  by  its  agency  and  redissolved.  (Berzelius.) 

Indigo-white  forms  with  lime  a  neutral  compound  readily  soluble  in 
water,  and  a  basic  compound  which  is  almost  insoluble;  this  latter  is 
precipitated  when  the  solution  of  the  more  neutral  body  is  digested  with 
hydrate  of  lime,  or  when  indigo  is  digested  with  water,  sulphate  of  iron, 
and  an  excess  of  lime.  The  precipitate  of  gypsum  and  hydrated  sesqui- 
ozide  of  iron  which  is  formed  at  the  same  time,  may  be  readily  suspended 
in  water  and  separated  by  levigation.  The  basic  compound  is  of  alemon- 
yellow  colour,  and  very  slightly  soluble  in  water,  to  which  it  imparts 
a  yellow  colour.  On  exposure  to  the  air,  it  first  turns  green  and  then 
bright  blue.     (Berzelius.) 

The  compounds  of  indigo-white  with  the  earths  and  heavy  metallic 
oxides  are  obtained  when  a  suitable  crystalline  salt  of  one  of  these  bases 
is  added  to  an  aqueous  alkaline  solution  of  indigo-white.  —  The  compound 
of  indigo-rwhite  and  magnesia^  obtained  from  sulphate  of  magnesia  is,  on 
account^  of  it^  slight  solubility,  partly  thrown  down  as  a  white  precipi- 
tate, and  partly  remaius  dissolved  in  the  aqueous  solution,  to  which  it 
imparts  a  yellow  colour;  it  t^ms  blue  on  exposure  to  the  air.  — '  The 
compound  of  iudigo-white  and  alumina  is  white,  but  rapidly  turns  blue 
on  the  filter;  if  it  be  then  dried,  it  forms  a  dark  blue  crystalline  powder 
which  sparkles  in  sunshine;  iudigo-blue  may  be  very  readily  sublimed 
from  it  and  a  grey  earthy  residue  then  remains.     (Berzelius.) 

The  compound  of  indigo-white  with  protoxide  of  manganese  is  dirty 
green;  when  dried  in  the  air  and  heated,  it  does  not  yield  any  sublimate 
of  indigo-blue.  (Berzelius.)  —  The  compound  with  oxide  ofsmc  is  white, 
but  rapidly  turns  blue  on  exposure  to  the  air,  and  then  yields  a  sublimate 
of  indlgo-blue  on  heating.  (Berzelius)  —  The  compound  with  oxide  of 
lead  is  white  and  slightly  crystalline;  it  turns  rapidly  blue  on  exposure  to 
the  air,  and  if  it  be  then  heated,  detonates  slightly,  and  yields  reduced 
lead.  —  The  compound  with  protoxide  of  iron  is  white,  but  quickly  turns 
blue  on  exposure  to  the  air;  if  it  be  then  heated,  it  does  not  yield  any  sub- 
limate of  indigo-blue.  —  The  compound  with  protoxide  of  cobalt  is  grass- 
freen,  and  when  dried  in  the  air,  does  not  yield  any  sublimate  of  iudigo- 
lue  on  heating. -'—  Nitrate  of  tiZver  produces  with  an  aqueous  solution  of 
the  potash  compound  a  precipitate  which  is  at  first  transparent  brown 
and  then  becomes  black;  it  is  not  acted  upon  by  the  air,  and  when  heated 
produces  a  gentle  explosion  and  yields  a  sublimate  of  indigo-blue  and  a 
residue  of  metallic  silver.     (Berzelius.) 

Indigo-white  is  soluble  in  alcohol,  (Liebig,  Berzelius.)  The  solu- 
tion turns  blue  on  exposure  to  the  air  and  deposits  indigo-blue. 
(Berzelius.)  —  It  is  soluble  in  ethei*,  to  which  it  imparts  a  yellow  colour; 
the  solution  turns  green  on  exposure  to  the  air  and  then  inclines  to 
purple,  but  does  not  begin  to  deposit  indigo^blue  until  a  large  quantity  of 
ether  has  evaporated.    (Beraelius.) 
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Stdphophoenicic  Acid. 

Crum.     Ann.  FhU.  Febr.  1823;  Schw.  38,  50. 
Bb^2ELIUS.    Lehrb.  Aufi.  3,  70;  Pogg,  10,  189. 

Dumas.    N.  Ann.  Chim,  Phys.  2,  204;  J.  pr.  Chem.  24,  200;  Pharm. 
Centr.  1841,  598. 

Haffely. 

Indiffo -purple t  Phisnicin,  Sulphopurpuric  Acid,  Phiinicimchw^kaure. 

Formed  wlien  sulphuric  acid  is  allowed  to  act  apon  indigo  for  a  short 
time,  or  not  in  excess  (p.  43). 

Preparation.     1  part  of  indigo-blue  is  miiied  with  from  8  to  10  parts 
of  strong  sulphuric  acidj  and  kept  for  three  days  at  ^  temperf^ture  of  50° 
or  60°;  the  solution  is  then  diluted  with  vrater  and  the  precipitate  of  sul« 
phophcanicic  acid  filtered,  washed  with  dilute  hydrochloric  ^cid,  and  dried 
in  an  oil-bath  at  80" — 1 00°;  the  temperature  should  not  exceed  200**.    (Dumas.) 
— 2.  Powdered  indigo  is  purified  oy  boiling  with  dilute  sulphuric  acid, 
and  then  shaken  up  with  from  7  to  8  parts  of  strong  sulphuric  acid  till 
the  mixture  becomes  olive-green.     The  whole  is  then  diluted  with  a 
very  large  quantity  of  water,  and  the  precipitate  of  sulphophoenicio  acid 
is  collected  on  a  filter  and  washed  with  water,  which  becomes  more 
deeply  blue  in  proportion  as  the  sulphuric  acid  is  removed.     The  last 
filtrates  are  evaporated  to  dryness.     (Crum.)     Berzelius  uses  pure  indigo- 
blue.  —  3.  As  the  extraction  of  the   sulphophoenicic  acid  on  the  filter 
according  to  (1)  is  a  very  slow  process,  and  if  hen  the  greater  part  of  the 
indigo-blue  is  converted  into  sulpbophcenicic  acid  by  the  prolonged  action 
of  the  sulphuric  acid,  water  will  no  longer  pass  through  the  filter,  the 
following  method  may  be  employed,  which  yields  a  more   abundant, 
though  less  pure  product.  —  1  part  of  powdered  indigo  is  shaken  in  a 
flask  with  10  parts  of  strong  sulphuric  acid,  till  the  blue  colour  which 
the  indigo  had  at  first  lost  is  completely  restored.     For  this  purpose, 
from  10  to  12  hours  are  requisite  at  7^  3  hours  in  the  heat  of  the  sun, 
20  minutes  at  38^  and  a  few  moments  at  100°.     A  large  quantity  of 
water  is  added;  the  solution  is  filtered;  and  the  precipitate  is  taken  from 
the  filter  and  washed  by  decantation  with  water  containing  sufiicient 
chloride   of  ammonium  to  prevent  it  from  dissolving  the  sulphophcB- 
nicic  acid.     The  solution  of  chloride  of  ammonium  is  allowed  to  run 
from  the  filter,  and  the  precipitate  is  removed  and  suspended  in  a  largo 
quantity  of  water.     After  three  days,  the  solution  is  poured  off  and  the 
water  is  renewed  as  long  as  sulphophcenicic  acid  continues  to  dissolve. 
The  sulpbophcenicic  acid  is  then  precipitated  from  the  decanted  solutions 
by  chloride  of  potassium,  and  the  precipitatQ  is  washed  on  a  filter  with 
water  as  long  as  the  water  continues  to  pass  through.  —  Sulphophoenicic 
acid  thus  obtained  contains  a  little  potash-salt  and  a  large  quantity  of 
earthy  matter;  after  drying,  it  is  no  longer  soluble  in  water.     (Crum.) 

Haffely  triturates  1  part  of  finely  powdei*ed  indigo  with  20  parts  of 
common  sulphuric  acid;  allows  the  whole  to  stand  for  some  time,  till 
a  drop  of  the  solution,  which  is  at  first  blue,  colours  water  oi  paper 
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violet;  and  then  mixes  the  eolation  with  a  large  quantity  of  water:  the 
action  of  the  salpharic  acid  is  promoted  by  heating  the  whole  to  40°.  If 
less  sulphuric  acid  is  used,  it  must  be  heated  more ;  if  only  3  parts  of 
sulphuric  acid  are  employed  for  1  part  of  iudigo,  the  latter  is  not  com- 
pletely conyerted  into  sulphophenicie  acid.  If  fuming  sulphuric  acid  is 
usedy  it  is  not  easy  to  discover  when  the  reaction  is  ended . 

Properties.  Sulphophosuicio  acid  forms  a  blue  mass  (Cram)  ;  a 
purple-red  powder.    (Berxelius,  Dumas.) 

Dumas. 

32  C  192  ....  56-14  65'11 

2  N 28  ....   8-19 

10  H 10  ....   2-92  3-00 

2  S0>  80  ....  23'39     24-20 

4  O 32  ....      9-36 • 

C»N»H«O*,2S0» 342    ....  100-00 

DecomposUions,  1 .  It  dissolves  readily^  with  blue  colour  in  sulphuric 
acid,  especially  in  the  fuming  acid,  being  at  the  same  time  gradually 
conyerted  into  sulphindigotic  acid. 

2.  With  a  large  quantity  of  soda-lej,  it  forms  a  yellow  solution 
which  turns  blue  if  immediately  mixed  with  sulphuric  acid  of  66°  B.  but 
if  oil  of  vitriol  is  added  after  24  hours,  it  produces  a  whitish  precipitate. 
(Gros-Renaud,  Dingl.pol.  J,  129,  288.) 

AdditUm  to  SulphmdigoHe  Acid,  When  sulpUndigotate  of  pottih  is  stirred  up 
with  water,  and  caustic  soda  of  38*  B.  is  added,  a  deep  yellow  solation  is  formed, 
containing  in  suspension  a  black  precipitate,  which,  if  thrown  on  a  filter  and  washed, 
colours  the  water  blue,  and  the  more  deeply  the  weaker  the  alkaline  reaction.  If  the 
yellow  solution  together  with  the  precipitate,  is  immediately  mixed  with  sulphuric  acid, 
a  blue  liquid  is  formed,  whiclL  becomes  green  after  24  hours,  and  then  violet,  and 
dyes  wool  blae.  After  the  lapse  of  48  hours,  an  intensely  red  solution  is  formed  with 
sulphuric  acid ;  and  if  carbonate  of  soda  is  added  to  this  solution  till  but  little  acid  reaction 
is  left,  it  dyes  wool  dark  rose-red  or  amaranth-red.  This  colouring  matter  is  removed 
firom  the  wool  by  sulphuric  acid  ;  it  forms  with  caustic  soda,  a  yellow  solution,  which 
after  24  hours,  becomes  amaranth-red  on  the  addition  of  sulphuric  acid.  If  caustic 
■oda  is  allowed  to  act  for  three  days  upon  indigo-red,  a  red  solution  and  a  brown 
precipitate  are  formed.    (Gros-Renaud.) 

3.  The  solutions  of  the  sulphophcanicates  are  reduced  to  yellow  liquids 
by  heating  with  sulphuretted  hydrogen,  by  sulphate  of  iron  and  lime,  or 
by  caustic  alkalis.  The  reduced  solutions  turn  blue  on  exposure  to  the 
air,  and  on  the  addition  of  other  salts,  the  salt  of  sulphophcenicic  acid 
is  precipitated  unchanged.     (Berzelius.) 

Combinations.  Sulphophodnicic  acid  is  soluble  in  water,  to  which  it 
imparts  a  blue  colour. 

The  SulpAophceniecUes  are  precipitated  from  the  aqueous  solution  of 
the  acid  by  the  addition  of  other  salts.  When  dry  they  are  red;  their 
aqueous  solutions  are  blue.  They  dissolve  very  sparingly  in  water,  but 
more  readily  in  alcohol.     (Crum,  Berzelius.) 

When  Stdphophcmicate  of  Ammonia  is  heated,  it  evolves  sulphurous 
acid  together  with  sulphite  of  ammonia  and  a  red  vapour,  which  yields 
a  sublimate  like  indigo-blue.  This  sublimate  is  often  bright  green 
on  the  lowest  edges,  like  the  wing-cases  of  cantharides,  and  turns  brown 
when  burnished.    (Berzelius.) 
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^^  • 

StdphophcentcaU  of  Potash.  —  The  aqneons  solution  of  tbe  acid   is 

precipitated  by  a  solation  of  acetate  of  potash  and  the  flocculent  purple 

precipitate  is  washed,  first  with  aqaeoas  acetate  of   potash  and  then 

with  alcohol.     It  dissolves  in  100  parts   of  water.      When  ignited  it 

leaves  21-4  per  cent.  KO,SO».     (Dumas.)     (The  formula  C»N»H»KO*, 

2S0*  +  2Aq  requires  21  9  per  cent.  KO,  SO'.) 

Ck>mmon  salt  precipitates  sulphophoenicio  acid  prepared  by  the 
second  method^  from  its  solution  in  60  times  its  weight  of  water;  sulphate 
of  magnesia,  sulphate  of  zinc  and  sulphate  of  copper  precipitate  the  acid 
from  2000  times  its  weight  of  water;  protosnlphate  of  iron,  from  8000 
times  its  weight;  and  chloride  of  calcium  and  alum^  from  8000  times  its 
weight.     (Crum.) 

When  a  solution  of  indigo  in  sulphuric  acid  is  saturated  with  carbo- 
nate of  lime  and  the  precipitate  washed,  there  remains  a  red  mixture  of 
gypsum  and  snlphophoenicate  of  lime.  If  the  gypsum  is  decomposed  by 
digestion  with  carbonate  of  potash  and  the  resulting  carbonate  of  lime 
dissolved  with  hydrochloric  acid,  the  sulphophoBuicate  of  lime  may  be 
extracted  from  the  dark  red  residue  by  a  largo  quantity  of  boiling 
alcohoL     (Berzelius.) 

Sulphophoenicio  acid  forms  a  blue  solution  with  alcohol.     (Crum.) 


Isatan. 

Laubbmt;    Bev.  9cient.  10,  298;  J.  pr.  Ohenu  28,  846. 

Isatan  is  sometimes  formed  when  bisulphisatyde  is  boiled  with  bisul* 
phite  of  ammonia,  as  a  white  powder,  whion,  when  it  is  mixed  with  the 
needles  which  are  commonly  K>rmed  by  a  similar  treatment  of  sulphisa- 
tyde,  must  be  boiled  with  a  rather  large  quantity  of  alcohol.  The 
residue  dissolved  in  a  large  quantity  of  alcohol  yields  crystals  on  cooling, 
which  appear  under  the  microscope,  either  as  rectangular  or  pointed  ovaXs 
according  to  the  side  which  is  viewed. 

Laurent. 

32  C  192  ....  68-57  68-72 

2  N 28  ....  10-00  10-50 

12  H 12  ....  4-28  4-36 

6  O 48  ....  17-15  16-42 


CWH^O*   280    ....  100-00    100-00 

Isatan  heated  till  it  melts,  turns  brownish  red  and  yields  a  mixture  of 
isatin  and  indin: 

3C«N'H»0«  =  2CWNH*0*  +  2C«N'H"0*  +  2H0. 

It  is  decomposed  by  boiling  nitric  acid,  with  formation  of  a  violet  powder 
similar  to  nitrindin.     With  alcoholic  potash,  it  forms  a  yellow  solation, 
from  which  water  precipitates  hydrindin,  and  hydrochloric  acid  a  mix*- 
tare  of  isatin  with  a  resinous  substadce. 
Isatan  is  yery  slightly  soluble  in  alcohol. 

*  a  2  Atoms  of  Indigo-blae  +  2H0. 
VOL.  xm.  H 
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Isatyde. 

C»N»H»0*  =  2C'«NH»0*,H*  .♦ 

Eadmank.     (1841.)    J.pr.  Chem,  24,  15;  Pkarm.  CerUr.  1841,  710. 
Laurent.    JV".  Ann,  Ckim,  Phys.  8,  382;  J.  pr.  Chem,  25,  436;  Fharm. 
Centr.  1842,  248;  Campt.  (Aim.  1849, 203;  Jnn.  Pharm.  72,  282. 

Isathyde* 

Farmatum.  B  j  the  action  of  deoxidising  agents  npon  isatin,  e.  g.  of 
nascent  hydrogen,  and  of  sulphuretted  hydrogen  : 

2C'«NH»0<  +  2HS  -  COJPH^O*  +  28. 

Preparation,  1.  Powdered  isatin  is  heated  in  a  flask  with  a  piece  of 
zinc  foil,  a  large  quantity  of  water  and  a  little  sulphuric  acid.  As  the 
isatin  dissolres,  it  takes  up  the  nascent  hydrogen,  and  is  oonverted 
into  a  pulverulent  isatyde,  which  is  washed  with  water  and  then 
hoiled  with  alcohol  to  remove  any  undecomposed  isatin  that  may 
be  present.  (Laurent.)  —  2.  a.  Isatin  dissolves  completely  in  warm 
sulphide  of  ammonium,  and  the  solution  on  cooling  deposits  a  white, 
slightly  yellow,  or  reddish  powder,  which  is  free  from  sulphur  after  it 
has  been  washed,  and  turns  pale-red  on  drying.  (Erdmanu.)  —  b.  To  a 
solution  of  isatin  in  hot  alcohol,  a  little  bisulphide  of  ammonium  is  added 
and  the  mixture  is  allowed  to  stand  in  a  siuppered  bottle ;  in  a  few 
minutes  small  white  scales  begin  to  separate  out  and  continue  to  do  so 
for  several  days.  After  eight  days,  the  greyish  white  precipitate  is 
washed  with  alcohol  on  a  filter,  and  the  sulphur  is  extracted  from  the 
dry  residue  with  bisulphide  of  carbon.     (Laurent.) 

Properties.  Isatyde  prepared  according  to  2  5,  forms  white  or  slightly 
grey  crystalline  laminsB,  which  appear  under  the  microscope  as  oblique 
rectangular  prisms  ^Laurent);  prepared  according  to  (1),  it  forms  a  pale- 
red  slightly  crystalline  powder.  (Erdmann.)  It  is  tasteless  and 
inodorous.     (Laurent.) 

ErdiDAiuu 

32  C  192  ....     64-86     ....     68'38     68-14 

2N  28  ....  9-46 

12  U  12  ....       405     ....       4-34     4*42 

8  0  64  ....  21-63 


C»N«H"0« 

^9  f 

296    ....  100-00 

Erdmann. 

...    67-60    ....    66-96    .... 

Lnirent. 

(2*0             (1.) 
....     65-28     ....    64-6 

2  N     

••«                ....                .... 

4*39    ....      4*37     .... 

9-60 

12  H     

4*10     .          4*0 

8  O     

....     21*12 

C»N«H"08 ....  100-00 

Brdmaiin  examined  varlons  preparationa  of  itatyde  obtained  aeoording  to  24i.;  be 
aaaisned  to  it  the  fornmla  CmKH<0>  («  C»NSH»0<),  which  reqoifea  68-57  per  cent.  C, 
and  4*28  per  cent.  H.  According  to  Laurent '•  formula^  it  bean  the  aame  relation  to 
iiatin  aa  white  to  blae-indigo. 

*  -  2  Atoms  of  Isatin  +  2  H. 
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Deoompositians,  1.  Isatjde  softens  on  heating  and  then  turns  violet- 
brown  (forming  a  miztare  of  indin  and  iaatin?  Gerhardt);  if  more  strongly 
heated  till  it  is  half  melted,  it  decomposes  and  yields  a  substance 
which  is  soluble  in  alcohol,  and  is  deposited  from  the  alcoholic  solution 
on  evaporation  in  reddish  brown  crystals,  which  are  soluble  in  potash, 
and  are  reprecipitated  unchanged  by  acids.  (Laurent*)  When  isatyde  is 
heated  in  a  test-tube,  it  decomposes  and  leaves  a  residue  of  difficultly 
combustible  charcoal;  it  burns  in  the  air  with  a  luminous  flame.  —  2.  It 
is  decomposed  by  boiling  nitric  acid,  a  violet  powder  being  first  formed 
(in  all  probability  nitrindin),  which  dissolves  by  continued  boiling  and 
the  solution  then  deposits  yellow  flakes  on  the  addition  of  water.  —  3.  It 
forms  with  alcoholic  potash,  isatic  acid  and  indin,  which,  on  continuing 
the  action,  is  converted  into  hydrindin,  flavindin  and  other  products  of 
decomposition  : 

2CP«N«H'»0«  +  3(K0,H0)  -  2Ci«NH«K0«  +  C"iN«H»KO<  +  6HO. 

(Compare  Gerhardt,  TraitS  3,  609.)  On  treating  isatyde  with  alcoholic 
potash,  Laurent  obtained  a  beautiful  rose-coloured  solution,  from  which 
isatin  and  hydrindin  were  precipitated  on  the  addition  of  hydrochloric 
acid  (p.  89);  in  a  second  experiment,  the  solution  deposited  black  crystals 
of  indin-potassium;  in  a  third  experiment,  on  heating  the  solution  and 
adding  water,  a  dirty  rose-coloured  oil  separated  out,  and  isatin  was  pre- 
cipitated from  the  solation  on  the  addition  of  hydrochloric  acid.  — » 
Erdmann,  by  treating  isatyde  with  potash,  obtained  a  dark  red  solution 
which  became  colourless  when  heated,  and  yielded  a  crystalline  salt  on 
cooling;  it  gave  yellow  flakes  with  hydrochloric  acid. 

Isatyde  is  scarcely  soluble  in  water. 

It  dissolves  very  slightly  in  boiling  alcohol  and  ether. 


Bibromisatyde. 

C«N»Bi*H«0»  =  C»N»Br*H«0«,2H. 

Erdmank.    (1841.)    J.  pr.  Chm.  28,  260  and  262. 

Prepared  from  bibromisatin  in  the  same  manner  aa  bioUoriBaiyde 
from  bichlorisatin  (p.  102). 

It  is  of  a  pale  yellow  colour,  but  becomes  rose-coloured  on  drying  at 
lOO*',  without  losing  weight. 

M 100"*.  Erdmann. 

82  C  192  ....  31-37  ^ 32*4a 

2  N 28  ....  4-57 

4  Br 320  ....  62-29 

8  H 8  ....   1-31  \ 1-91 

8  O  64  ....  10*46 

C»N«Br*H80«  612  ....  100-00 

Heated  above  lOO'',  it  gives  off  water  and  turns  brown.  It  decom^ 
poses  below  220*^  into  bromisatin,  bibromindin,  and  water. 

H  2 
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Chlorisatyde* 

C»N*C1*H"0«  =  C«NH31*HW,H*. 

Ebdhann.    (1839.)   Ann.  Pharm.  83,  129;  J.  pr.  Chem.  22,  260;  24, 6; 

Fharm.  Centr.  1840,  116;  1841,  210. 
Laurent.    If.  Ann.  Chim,  Fhys.  8,  382;  J.  pr.  Okem.  25,  436. 

CkhriaathydoMe. 

Fortnatum.  By  the  action  of  sulphide  of  ammoniam  upon  chlois 
isatin. 

Freparaiion.  Ghloiisatin  is  dissolved  in  snlphide  of  ammoninm,  and 
allowed  to  stand  in  a  stoppered  flask;  after  some  time  (more  rapidly  on 
warming)  the  liquid  becomes  turbid,  and  deposits  a  reddish  or  yellowish 
white  precipitate,  which  must  be  rapidly  washed  with  water  from  which 
the  air  has  been  removed  by  boiling,  (if  the  sulphide  of  ammonium  is 
not  freshly  prepared  and  contains  free  ammonia,  the  colour  of  the  preci- 
pitate approaches  to  violet.) 

FroperiiUs.  Chlorisatyde  is  a  whitish  powder  which  turns  reddish  at 
120°,  without  changing  its  weight.  From  its  boiling  alcoholic  solution  it 
is  deposited  in  crystalline  crusts  on  cooling. 

Erdmann.      Laurent. 

32  C    192  ....  62-63    ........    52*23    ....     52*05 

2N   28  ....      7-67    ....      7-56 

2  CI  70-8  ....  19-40 

10  H   10  ....      2-74     2-89     ....      2-80 

8  O    64  ....  17-56 

C«N»CPHW08    ....  364-8  ....  100-00 

Decompositions,  1.  Chlorisatyde  begins  to^ve  off  water  at  180°;  at 
200°  more  is  evolved,  but  the  evolution  of  water  does  not  cease  till  the 
temperature  has  exceeded  200°.  When  it  is  carefully  heated  in  vacuo 
np  to  220°,  crystals  of  chlorisatin  sublime,  and  there  remains  a  residue 
containing  a  mixture  of  chlorisatin  and  chlorindin  with  a  little  undecom- 
posed  chlorisatyde: 

2C«N»a*HW0»  -  2C»«NC1H*0*  +  C^N^CPHW  +  4H0. 

—  2.  When  suspended  in  water,  it  is  but  slightly  attacked  by  chlorine, 
merely  assuming  a  slightly  reddish  or  pale  violet  colour. —  3.  Heated 
with  potash  it  forms  chlorisatio  acid,  chlorindin,  and  chlorisatvdic  acid, 
without  absorption  of  oxygen  or  evolution  of  any  gas. -—4.  Chlorisatyde 
is  turned  red  by  caustic  ammonia,  and  dissolves  partially  when  heated, 
forming  a  red  solution  Ti^hich  deposits  a  red  powder  on  cooling.  —  5.  It 
dissolves  abundantly  in  warm  sulphide  of  potassium,  and  the  solution,  on 
cooling,  deposits  a  powder,  which  appears  to  be  undecomposed  chlo- 
risatvde. 

Chlorisatyde  is  insoluble  in  cold  water,  and  very  slightly  soluble  in 
hot  water. 

It  is  slightly  soluble  in  boiling  alcohol. 
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Ghlorisatydic  Acid. 

C»»N«C1*H»0*  1* 
Ebbmann.    /.  pr.  Chem.  22^  257;  Pharm.  Centr.  1841,  212. 

b  Cklorisatie  acid, 

Chlorisatyde  dissolyes  readily  in  warm  potash^  and  forms  a  yellow 
solntion  which  deposits  chlorisatate  of  potash  on  cooling;  the  mother- 
liqnor  ^ives,  with  hydrochloric  acid,  a  bright  yellow  precipitate,  the 
greater  part  of  which  dissolves  in  boiling  water,  leaving  a  residue  of 
chlorindin.  The  precipitate  obtained  by  adding  hydrochloric  acid  to  the 
aqneous  solution  is  of  a  still  purer  yellow,  and  is  almost  completely 
soluble  in  boiling  water.  The  aqueous  solution,  on  cooling,  deposits  the 
chlorisatydic  acid  as  a  lemon-coloured  powder. 

The  salt  obtained  by  dissolving  chlorisatydic  acid  in  potash  can  be 
obtained  only  in  ill-defined  crystals  by  slow  evaporation  ;  if  the  solution 
is  more  rapidly  evaporated,  the  salt  separates  in  semi-fluid  flakes,  or  as  a 
thick  oil.  If  the  product  is  pressed,  the  adhering  potash  saturated  with 
carbonic  acid,  and  the  salt  dissolved  out  with  alcohol,  its  aqueous  solution 
forms,  with  acetate  of  lead,  sulphate  of  copper,  and  chloride  of  barium, 
yellow  precipitates,  which  are  not  acted  upon  in  the  cold,  but  redissolve 
in  the  solution  when  heated,  and  are  reprecipitated  in  the  pulverulent 
form  on  cooling. 


Sulphochlorisatin. 

Erdmann.    (1841.)    J,  pr.  Chem.  22^  260;  24,  6;  Pharm.  CerUr.  1841> 
209. 

Formation.     By  the  action  of  sulphuretted  hydrogen  upon   chlo- 
risatin. 


Preparaiion,  When  sulphuretted  hydrogen  is  passed  through  an 
alcoholic  solution  of  chlorisatin,  a  white  precipitate  is  formed  which 
increases  on  diluting  the  solution  saturated  with  sulphuretted  hydrogen. 
It  is  freed  from  any  sulphur  it  may  contain  by  bisulphide  of  carbon. 

I. 

32  C  192      ....  41-67 

2  N 28      ....  6*08 

2  CI 70-8  ....  15-36 

10  H 10      ....  2-17 

10  S  160      ....  34-72 

CWN«CPH»S» 460-8  ....  100-00 

•  *-  CUorisatjde  +  2H0?. 
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IX.  Erdmann. 

32  C     192      ....  44-66    ....     41-70 

2  N     28      ....  6-67 

2  01    70-8  ....  16-51 

10  H     » 10      ....  2-33    ....      2-37 

8  S      128      ....  29-83    ....     31-09 

C»N'CPH»088  428-8  ....  lOO'OO 

Calculation  i.  U  according  to  Erdmann ;  ii.  is  according  to  Gerhardt.  —  Compare 
Laurent,  N.  Ann.  Chim,  Phys.  3,  382. 


Bichlorisatyde. 

C»N«C1*HW  =  C»NH31*HW,H». 

EfiDif ANN.    (1839.)    Ann.  Pharm.  33, 129;  J.  fr.  Chem.  22,  260;  84,  9; 

Pkarm.  Centr.  1840,  116;  1841,  210. 
Laurent.    N.  Ann.  Chim.  Fhy$,  3^  481. 

CMoritaihyd^e. 

Formation.    By  the  action  of  salphide  of  ammonium  upon  biohlo- 
risatin  (p.  78). 

Preparation.     Ifc  is  prepared  from  bicUorisatin  like  chlorisatyde  from 
chlorisatiu  (p.  100). 

Properties.    Resembles  ohlorisatjde.     Assumes  a  pale  rose-colour 
at  120  . 

Erdmann. 

32  C  192      ....    44-28    44'70 

2N  28      ....  6-46 

4  CI 141-6  ....  32-66 

8H  8      ....       1-84    2-16 

8  O  64      ....  14-76 

C»N^C1^H80« 433-6  ....  100-00 

Decompodtions,  1.  Bicblorieatjde  decomposes  below  220°  into  bichlo- 
risatin,  bichlorindin,  and  water.  —  2.  It  dissolves  in  warm  potash 
without  evolving  ammonia,  even  when  air  is  exoladed,  and  forms  a 
yellow  solution,  from  which  bichlorisatydate  of  potash  crystallises  on 
cooling.  Hydrochloric  acid  added  to  the  mother-liquor  precipitates  a 
mixture  of  bichlorisatydic  acid  and  bichlorindin,  and  the  filtrate  from  these 
products  turns  dark  orange-red  when  heated,  and  deposits  bichlorisatin 
<m  cooling.  —  3.  It  is  reddened  in  the  cold  by  cold  caustic  ammonia  ;  on 
heating,  it  partly  dissolves,  and  forms  a  red  liquid  which  deposits  a  red 
powder  on  cooling. 

Bichlorisatyde  is  insoluble  in  cold  water,  and  very  slightly  soluble  in 
boiling  water. 

It  does  not  dissolve  in  cold  but  only  in  boiling  alcohol. 


SULPHISATYDE.  103 

Bichlorisatydic  Acid. 

Erdmank.     J,p\  Chem,  22,  267;  Phamu  Oentr.  1841,  213. 

b  BiehlorisaHe  wid, 

FormcUMn.    By  tke  action  of  potash  upon  biohlorisatjde. 

Pr^aration,  The  yellow  eolation  obtained  by  warming  bichlori- 
satyde  with  potash  is  mixed  with  acetic  acid,  the  resalting  precipitate 
dissolved  in  potash,  and  the  solution  precipitated  by  hydrochloric  acid. 
(If  the  solution  of  bichlori«atyde  in  potash  is  precipitated  with  hydro- 
chloric acid  instead  of  aeetic  acid,  the  precipitate  is  contaminated  with 
bichlorisatin,  and  forms  a  dark  orange-red  solation  with  potash.) 

Properiies.    Light  yellow  powder,  solnble  in  boiling  water. 

SrdmsniL 
«•  ft. 

32  C      192     ....    44*08    ^ 44-38    ....    45*4 

2N 28      ....      6-43 

4  CI     141*6  ....     32-50 

10  U     10      ....      2-30    2-40    ....      2*3 

8  0      - 64      ....     14-69 

-  —  -        — ■ ' — -^ 

C«N«C1<H>»0» 435-6  ....  lOOOO 

The  potash'sdU  forms  yellow  crystalline  scales,  very  similar  to  bichlo- 
risatate  of  potash.     It  is  readily  soluble  in  water  and  in  alcohol. 

The  aqueous  solution  forms,  after  a  while,  with  acetate  of  copper, 
yellow  flakes  which  dissolve  in  boiling  water  and  crystallise  out  on 
cooling;  with  acetate  of  lead  it  forms  yellow  flakes,  which  dissolve  in 
boiling  water  and  are  precipitated,  on  cooling,  as  a  powder;  with  nitrate 
of  silver  it  forms  yellow  fla&es  which  become  brownish  on  boiling. 


Sulphisatyde. 

C«N»H«S»0«  =  C»N»H»<S>0«,H>  or  C"N»H^«S'0*,2H0. 

Laurent.     (1841.)    N.  Ann.  Ohim.  Phys,  3,  463;  J.  pr,  Chem,  25,  438; 
Pham.  CetOr.  1842,  250. 

Suiphiuafyde, 

Formaium.    By  the  action  of  potash  on  bisniphisatyde. 

Preparation,    When  potash  is  added,  drop  by  drop,  to  an  alcoholic 

solution  of  bisniphisatyde,  the  liquid  immediately  turns  red,  and  in  a  few 

seconds  yields  a  white  crystalline  precipitate.     After  the  precipitate  has 

stood  for  24  hours,  it  is  washed  on  a  filter  with  boiling  alcohol  and  then 

dried.  It  genenliy  haa  a  iaint  roia-colour,  owing  to  the  pretence  of  a  little 
indin.  It  ia  difficult  to  avoid  tlie  Ibrmatioii  of  thia  latter  anbitaaee,  which  if  often 
preaent  in  such  quantity,  that  the  product  cannot  be  naed  for  the  preparation  of 
anlphisatyde. 
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Properties,  Snlpbisatyde  forms  a  white,  crystalline,  inodorous  and 
tasteless  powder ;  it  crystallises  from  hot  alcohol  in  microscopic  rectan- 
gular scales. 

At  100^  Laurant* 

82  C 


2N  .. 

12  H.. 

2S  .. 

6  0  .. 


192 

•••• 

61*54    .... 

....     61-70 

28 

•••• 

8-97    .... 

....      9-24 

12 

•••• 

3-85    .... 

....      3-90 

32 

•••• 

10-25     .... 

....     11-04 

48 

•••• 

15-39    .... 

....     14-12 

C«N»H»S»0«    ....  312    ....  100-00    100*00 

Decompositions^  1.  Sulphisatyde,  when  heated,  melts,  turns  red, 
swells  up,  and  decomposes,  while  sulphuretted  hydrogen  is  evolyod,  and 
a  rose-coloured  oil  distils  over,  together  with  the  vapours  of  a  substance 
which  crystallises  in  needles;  finally,  there  remains  a  bulky  residue 
of  charcoal.  —  2.  It  is  converted  bv  nitric  acid  into  a  violet  powder, 
which,  in  all  probability,  is  nitrindin;  the  solution  contains  sulphuric 
acid.  —  8.  It  is  decomposed  by  cold  potash,  with  formation  of  various 
products,  among  which  is  indin;  the  solution  evolves  sulphuretted  hydro- 
gen on  the  addition  of  hydrochloric  acid,  and  gives  a  precipitate  con- 
sisting of  sulphur  and  a  little  reddish  matter.  On  treating  sulphisatyde 
with  warm  potash,  h^drindin  is  formed. 

Sulphisatyde  is  insoluble  in  water.  Boiling  alcohol  dissolves  only 
traces,  which  separate  in  small  crystalline  scales  on  cooling.  It  is  not 
more  soluble  in  ether  than  in  alcohol. 


Bisulphisatyde. 

C«N»H"S*0*  =  C«NW<B*0*,H«  or  C«N«H"SW,2HS. 

Erdhann.    (1841.)    J.  pr.  Chem.  24, 16;  Pharm.  Centr.  1841,  711. 
Laurent.    iT.  Ann,  Chim.  Phys,  3,  463;  J.  pr.  Ohem,  25,  438;  Pharm. 

Centr.  1842,  249;  Compt,  rend.  14,  492;  Bev.  ecienU  10,  298;  J.  pr. 

Chem.  28,  346. 

SvlphiMatin,    Suiphi$athyde. 

Formation.    By  the  action  of  sulphuretted  hydrogen  upon  isatin. 

Preparation,  When  sulphuretted  hydrogen  is  passed  through  a 
boiling  concentrated  alcoholic  solution  of  isatin,  the  liquid  becomes  pale 
yellow,  and  forms  a  crystalline  deposit,  which  increases  on  cooling,  and 
consists  of  microscopic  sulphur-crystals  and  scales  (probably  of  isatyde). 
The  solution  is  allowed  to  stand  for  a  week,  that  the  greater  part  of 
the  sulphur  may  crystallise  out;  it  is  then  poured  off  and  mixed  with  a 
little  water,  and  tbe  resulting  precipitate  is  removed,  as  it  contains  sulphur; 
it  is  then  shaken  up  with  more  water,  which  precipitates  the  bisulphisatyde 
as  a  brownish  grey  resinous  substance.  (Laurent.)  Erdmum  precipiuted 
tbe  Bolation  which  had  been  sqMirated  from  the  precipitate  produced  by  ralphnretted 
hydrogeD,  immediatelj  with  water ;  the  precipitated  yellowifh  white  flakes  Halted  into 
lumps  on  heating. 
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FrcperHes,  Bisnlpbieatyde,  when  dried,  is  a  yellowish  grey,  inodo- 
rous, and  tasteless  powder.  It  does  not  crystallise  from  its  alcoholic  or 
ethereal  solution,  either  on  cooling  or  by  spontaneous  evaporation* 
(Laurent.)  Dried  at  110°  it  always  becomes  bluish  or  brioh-red;  if 
the  solution  is  exposed  to  the  air  for  some  time  before  the  addition  of 
water,  the  precipitate  is  brownish  red.    (Erdmann.) 

Erdmaan.        Laurent. 

32  C     

2  N    

12  H     

4  S      

4  O     

C»N5HMS*CH  328     ....  10000 

Erdmann  attributes  but  little  value  to  hia  analysis.  Laurent  obtained  too  small 
a  quantity  of  carbon,  because  bis  substance  contained  a  Uttle  free  sulphur. 

Decompositions  1.  Swells  up  strongly  when  heated  in  a  glass  tube 
and  melts  with  evolution  of  sulphuretted  hydrogen ;  at  the  same  time  a 
brown  oil  and  a  needle-shaped  sublimate  are  formed,  and  there  remains  a 
bulky  residue  of  charcoal.  —  2.  Boiled  with  strong  nitric  acid,  it  puffs  up, 
evolves  hyponitric  acid,  and  dissolves ;  water  precipitates  yellow  flakes 
from  the  solution.  In  boiling  nitric  acid  diluted  with  its  own  bulk  of 
water,  it  puffs  up  and  gives  off  nitrous  fumes.  If  the  reddish-brown 
swollen  mass  is  treated  after  a  few  minutes  with  alcohol,  the  latter  takes 
up  a  reddish  substance,  which  is  insoluble  in  water  but  soluble  in  potash, 
from  which  it  is  precipitated  by  acids.  The  portion  insoluble  in  alcohol 
dissolves  in  potash,  and  on  neutralising  the  solution  with  an  acid,  a  white 
precipitate  is  formed,  insoluble  in  water,  and  consisting  of  microscopic 
needles.  The  liquid  obtained  by  the  action  of  nitric  acid  contains  sulphuric 
acid,  but  no  oxalic  acid.  —  3.  Bromine  acts  violently  upon  bisulphisatyde, 
with  evolution  of  bromide  of  sulphur  and  hydrobromic  acid,  and  forms  a 
yellow  mass  containing  bromindin,  an  orange-yellow  crystalline  mass,  and 
a  little  resin.  —  4.  Bisulphisatyde  dissolves  in  strong  sutphunc  add  with 
the  aid  of  a  gentle  heat;  the  red  solution  is  not  precipitated  by  water; 
potash  colours  it  green,  but  does  not  precipitate  it.  —  5  On  treating 
bisulphisatyde  with  potash,  sulphisatyde  and  various  other  products 
(amongst  others,  indin)  are  formed,  which,  however,  cannot  be  produced 
at  will.  (According  to  Erdmann,  the  solution  deposits  a  crystalline  salt) 
Ammonia  behaves  in  a  similar  manner.  — -  With  bisulphite  of  ammonia 
various  products  are  formed,  amongst  others,  isatan  and  sulphisatanite  of 
ammonia. 

Bisulphisatyde  is  insoluble  in  boiling  water,  and  very  readily  soluble 
in  warm  alcohol  and  ether. 


Sulphisatanous  Add. 

C"NH^S»0»  =  C«2^H'O,2S0M 
Laurisnt.     (1843.)    Eev.  scienl.  10,  298;  J,  pr.  Chem.  28,  346. 

Formation.    By  treating  bisulphisatyde  with  bisulphite  of  ammonia. 
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Priparatton,  A  solntion  of  bisulpbisatyde  in  a  little  alcohol  is  boiled 
with  bisulphite  of  ammonia,  whereupon  the  solution,  which  was  at  first 
clear,  deposits  an  abundant  greyish  precipitate,  which  is  filtered  ofl*.  The 
filtrate  is  evaporated  to  dryness,  the  residue  dissolved  in  water,  and  the 
solution  is  filtered  and  carefully  eraporated;  it  then  yields  white  crystals 
of  sulphisatanite  of  ammonia.  The  crystals  are  dissolved  in  alcohol,  the 
solution  mixed  with  alcoholic  bichloride  of  platinum;  the  chloroplatinate 
of  ammonium  filtered  ofi*;  and  the  excess  of  platinum  precipitated  from 
the  solution  by  sulphuretted  hydrogen:  the  filtrate  yields  crystals  of  the 
acid  on  evaporation. 

Fropertie$,    Small  leafy  needles. 
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Laurent  had  too  amall  a  quantity  to  porily  tiia  aubatanoe  la  a  proper  manner. 

Stdphiaataniie  of  Ammonia*  —  For  preparation  aee  above.  When  the 
solution  will  not  crystallise  properly,  it  is  again  evaporated  to  dryness, 
and  the  residue  is  extracted  with  boiling  alcohol,  from  which  the  salt 
crystallises  in  small  prisms;  these  are  recrystallised  from  water  by  spon- 
taneous evaporation.  It  forms  large,  pale  yellow,  right  rectangular 
tables,  one  side  of  which  is  replaced  by  two  faces  inclined  to  each  other  at 
an  angle  of  93°.  It  loses  7*43  per  cent,  (or  2  atoms)  of  water  when  dried 
in  vacuo  at  100^ 
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Treated  with  hydrochloric    acid,  it    neither   erolvaa   nalphiuettod 
hydrogen  nor  produces  any  precipifateu     No  snlphurio  acid  is  formed  on 

Cing  chlorine  through  the  aqueous  solution.      On  evaporating  the 
id,  needles  are  obtained.  —  Sulphisatanite  of  ammonia  ia  readily 

soluble  in  water,  somewhat  less  soluble  in  alcohol. 

Imasatin. 

C«K»H»0«  =  C«N>AdH»OSOM 

Laurent.  (1842.)  i\r.  Ann.  Ohm.  Phy$.  3,  486;  J.  pr.  Chem.  25,  458; 
Pharm.  Centr.  1842,260;  Eev.  sclent.  14,  364;  18,  464;  J.pr.  Chan. 
35,  114. 

Formation.     By  the  aotion  of  aqneons  ammonia  upon  an  alcoholic 

solution  of  isatin  : 

2CWH»0*  +  NH»  -  C«N»HP»0"  +  2H0. 


IMASATIN.  107 

Preparation,  Wben  common  alcohol  is  saturated  with  isatin,  a  little 
more  isatin  added,  and  the  whole  mixed  with  aqneons  ammonia,  a  beauti- 
ful red  solution  is  formed,  which  appears  to  contain  isatate  of  ammonia; 
if  it  is  immediately  heated  to  boiling,  a  brown,  soft,  resinous  precipitate 
is  formed;  but  if  left  to  itself  for  aeveral  days,  it  yidds  a  grey  crystalline 
precipitate  or  round  brown  grains.  To  purify  the  precipitate,  it  is  boiled 
with  potash  and  water,  and  chloride  of  ammonium  is  added;  a  yellowish 
precipitate  is  then  immediately  formed,  which  shrinks  somewhat  together; 
the  liquid  is  then  decanted,  the  precipitate  dissolved  in  hot  alcohol,  and 
the  solution  allowed  to  cool.  If  the  precipitate  is  heated  to  the  boiling  point 
together  with  the  solution  from  which  it  was  deposited,  it  becomes  granular  and  in- 
■oloble  in  alcohol.  (Formerly,  Laurent  dissolved  the  precipitate  in  as  little  warm 
potash  as  possible,  then  diluted  the  solution  with  alcohol,  and  neutralised  it,  while  stUl 
warm,  with  hydrochloric  acid;  on  cooling,  the  imasatin  separated  in  iU»defined  crystal- 
line  grains.) 

Properties,    Short  yellowish  prisms. 
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The  substance  analysed  was  purified  by  the  older  method. 

Decompoaiiiani,  1 .  When  heated,  it  melts,  gives  off  ammonia  and 
yields  a  sublimate  of  very  oblique  rhombs,  which  are  after  elongated  in 
the  form  of  needles,  and  leaves  a  large  residue  of  charcoal.  —  3.  It  is  db- 
aolved  and  decomposed  by  boiling  nitric  acid;  the  solution  diluted  with 
water  deposits  a  large  quantity  of  yellow  flakes.  —  3.  It  dissolves  in 
sulphuric  acid,  and  the  solution  mixed  with  water  gives  a  white  gelatin- 
ous precipitate;  if  however  it  is  allowed  to  attract  moisture  gradually 
from  the  air,  it  deposits  apparently  unchanged  imasatin  in  radiating 
granules.  —  4.  With  bromine  it  gives  off  vapours  of  hydrobromic 
acid,  and  forms  a  yellow  substance  which  is  rather  easily  soluble  in 
alcohol. —  5.  It  is  not  decomposed  by  boiling  hydrochloric  acid.  —  It 
does  not  form  isatin  when  acted  upon  by  alkalis  or  acids. 

Combinations.  Imasatin  is  insoluble  in  water.  —  It  forms  with  potash 
a  brownish  solution  from  which  it  is  precipitated  by  acids  or  by  chloride 
of  ammonium;  the  freshly  precipitated  imasatin  is  soluble  in  ammonia, 
but  after  it  has  been  dried  and  crystallised,  it  no  longer  dissolves.  The 
ammoniacal  solution  forms  with  nitrate  of  silver,  a  precipitate  containing 
from  25-5  to  28  per  cent,  of  silver;  [the  formula  C"N'H**AgO* 
requires  27  per  cent.  L.];  and  when  decomposed  by  hydrochloric  acid 
and  mixed  with  alcohol  and  bichloride  of  platinum,  it  gives  a  precipitate 
eontainin£^  12  percent,  of  platinum.  The  potash  solution  of  imasatin 
forms  with  nitrate  of  silver  a  precipitate  containing  from  d8  to  40  per 
cent,  of  silver. 

Imasatin  is  yery  slightly  soluble  in  boiling  alcohol,  and  insoluble  in 
ether. 
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Bibromimasatin. 

C«N»Br*H'0«  =  C»N"Bi*AdH»0*,0». 
Laurent.    (1841,)    N.  Ann.  Ckim.  Phys.  3,  497. 

ImabromUaiin^,  Imabibromisatin, 

IbrmatUm  and  Preparation,  Bibromisatin  is  heated  to  boiling  with 
an  excess  of  absolute  alcohol,  and  a  stream  of  ammoniacal  gas  is  passed 
through  the  solution,  which  then  on  cooling  deposits,  first  bibromisatin  as 
a  powder  consisting  of  microscopic  reddish  yellow  needles,  afterwards  a 
redder  powder:  the  first  deposit  must  therefore  be  rapidly  filtered  off. 

Laurent. 
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It  is  decomposed  by  heat  and  yields  a  sublimate  of  needles.  It  dis- 
solves in  potash  without  evolution  of  ammonia;  and  a  white  gelatinous 
body  is  precipitated  from  the  solution  by  acids.  The  potash  solution  of 
bibromimasatin,  mixed  with  ammoniacal  nitrate  of  silver,  gives  a  preci- 
pitate which  contains  24  per  cent,  of  silver,  and  is  probably  bibronu- 
masatinargent-ammonium  =  C''N'Bi^H'(NAgH')'0%  the  formula  requir- 
ing 25  per  cent,  of  silver. 


Chlorimasatin. 

C»N»C1»H*0«  =  C»N»AdCl«H'0*,OM 

Laurent.    (1841.)    ilT.  Ann.  Chim.  Phys.  3,  495. 

Formation  and  Preparation,  Chlorisatin  dissolves  readily  in  a 
boiling  mixture  of  alcohol  and  ammonia.  The  solution  after  two  days 
deposits  yellowish  brown  grains;  and  when  the  mother-liquor  is  poured 
off  from  the  deposit  and  mixed  with  water,  a  pale  yellow  precipitate  is 
formed,  which  must  be  filtered  off  and  extracted  with  boiling  alcohol; 
chlorimasatin  then  remains  in  the  form  of  a  reddish  powder.  Tbii  latter 
appears  to  be  identical  with  the  first  granular  precipitate.  The  filtrate  from  the  pal- 
vemlent  chlorimasatin  forms  with  hydrochloric  acid  a  reddish  brown  resinous  precipitate 
and  the  filtrate  from  the  precipitate  yields  on  evaporation  a  partly  crystalline  partly 
resinous  residue ;  both  are  mixtures  of  chlorisatin,  chlorimasatin  and  chlozifami^Q 
acid. 

Properties.    Chlorimasatin  is  very  similar  to  imasatin. 
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Laurent. 
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It  dissolyes  in  potash  without  eyolation  of  ammonia^  and  the  solution 
forma  with  acids  a  white  gelatinous  precipitate. 


Isamic  Acid. 

C«N»H«0«  =  C«N«AdH»0*,0*. 

Laurent.     (1841.)    iV.  Ann.  Chim.  Phys.  3,  490;  J.pr.  Ohem.  25,  462; 
Fharm.  CerUr.  1841,  262. 

Imasatie  aeidf  ItaHnamie  acid,  RubindetUc  acid. 

Formation.  By  the  action  of  warm  ammonia  on  isatin,  the  isatate 
of  ammonia  which  is  first  formed  being  converted  into  isamate  of 
ammonia: 

2CMNH«(NH<)0«  -  C»N«H»(NH<)0«  +  4H0. 

Preparation*  1.  Aqueous  ammonia  is  allowed  to  act  upon  isatin  at 
a  moderate  heat,  whereby  imasatin  is  precipitated,  and  the  filtered 
solution  is  evaporated  down  and  mixed  with  hydrochloric  acid.  A  red 
precipitate  is  then  formed  consisting  of  isamic  acid,  which  is  mixed  with 
amasatin,  especially  if  only  a  small  quantity  of  hydrochloric  acid  was 
employed,  and  must  therefore  be  treated  with  as  small  a  quantity  as 
possible  of  dilute  ammonia:  the  isamic  acid  then  dissolves,  and  a  mixture  of 
amasatin  and  isatin  generally  remains  behind.  The  amraoniacal  solution 
is  neutralised  with  hydrochloric  acid,  which  immediately,  or  in  a  few 
minntes  forms  a  brilliant  red  precipitate  of  the  acid;  this  is  washed  on 
a  filter  with  as  little  water  as  possible  and  recrystallised  from  boiling 
alcohol.  —  2.  It  is  better  to  saturate  aqueous  potash  with  isatin,  evapo- 
rate the  solution  to  dryness,  dissolve  in  alcohol,  and  mix  it  with  a  warm 
and  very  concentratea  solution'of  sulphate  of  ammonia  (thii  must  be  added  in 
a  greater  proportion  than  1  atom  to  1  atom  of  isatin).  The  precipitated  sul- 
phate of  potash  is  filtered  off,  and  the  solution  of  isatate  of  ammonia  is 
evaporated  to  a  syrupy  consistence,  whereby  it  is  converted  into  isamate 
of  ammonia.  It  is  then  boiled  with  alcohol,  the  precipitate  of  sulphate 
of  ammonia  and  amasatin  is  filtered  off,  and  the  filtrate  is  neutralised 
with  hydrochloric  acid  and  left  to  cool.  If,  in  consequence  of  an 
excess  of  ammonia  having  been  added,  or  of  the  crystals  of  isamic  acid 
having  been  too  long  heated,  the  product  is  mixed  with  a  little  isatin, 
the  latter  may  be  separated  by  dissolving  the  crystals  in  very  dilute 
ammonia. 
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Propertiei,  Isamic  aoid  forms  beantifal,  shining,  rbombic  lamina  of 
the  colour  of  red  iodide  of  mercury.  On  the  spontaneous  evaporation  of 
its  solution,  ruby-red  six-sided  tables  are  formed^  with  angles  of 
about  11 0^ 
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Decompositions.  1.  Isamic  acid  dissolves  at  first  without  decomposition 
in  nitric  acid,  and  imparts  to  it  a  violet  colour,  but  the  solution  rapidly 
turns  yellow.  If  the  solution  is  heated  with  a  little  nitric  acid  till  the 
violet  colour  has  disappeared,  a  new  body  separates  out  on  cooling 
which  crystallises  in  microscopic  needles,  and  is  insoluble  in  water,  but 
soluble  in  alcohol.  —  2.  The  acid  is  decomposed  by  bromine,  with  forma- 
tion of  indelibrome,  and  of  a  yellow  body  which  is  soluble  in  alcohol  and 
crystallises  from  the  solution  in  nodules; — the  latter  body  is  insoluble  in 
ammonia,  but  forms  with  potash  a  violet  solution  from  which  an  orange 
yellow  body  is  precipitated  by  acids. —  3.  When  boiled  with  dilute 
acids,  it  is  converted  into  ammonia  and  isatin. 

Combinations.  Isamic  acid  is  slightly  soluble  in  boiling  water  and 
forms  a  yellow  solution. 

Strong  sulphuric  acid  dissolves  it,  forming  a  beautiful  violet-coloured 
solution,  which  turns  yellow  on  the  addition  of  water,  and  presently 
deposits  isamic  acid.  The  solution  of  the  aoid  in  small  qnantities  of 
dilute  sulphuric  acid  deposits  violet  needles  on  evaporation. 

With  hydrochloric  acid  it  forms  a  beautiful  violet  solution,  which  on 
evaporation,  yields  violet  needles  turning  red  on  the  addition  of  water. 

IsamaJte  of  Ammonia  forms  microscopic  needles  or  very  oblique 
rhombs.  When  dried  at  a  strong  heat,  it  loses  2  atoms  of  water  ana  is 
converted  into  isamide. 

Isamaie  of  Fokuh  is  not  decomposed  by  boiling  with  water. 

Itamate  of  Bm^yta  crystallises  in  yellow  scales  on  evaporating  a  sola- 

tion  of  the  acid  saturated  with  bar3rta.     It  contains  20*8  per  cent,  of 

baryta,  corresponding  to  the  formula  C^N'H^^fiaO^  (by  calculation  20-2  po- 
cent.  BaO). 

The  ammonia-salt  does  not  precipitate  salts  of  lime  and  magnesia; 
with  alum  and  acetate  of  lead  it  forms  orange-yellow  precipitates,  with 
corrosive  sublimate  a  red  precipitate. 

Isamate  of  Silver  is  obtained  by  precipitating  the  ammonia-salt  with 
nitrate  of  silver. 


ISAMIDB.  Ill 

Lturent. 

32  C    192  ....  45'93    m......    48*0 
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Isamic  aoid  is  solable  in  hot  alcohol. 


Isamide. 

C«N*H"0«  =  C»»N*A(i«H"OSO*. 

Laurbht.     (1841.)    N.  Ann,  Chim.  Phy.  d,  488;  J.pr.  Chem.  25,  460; 
Phamu  Gtntr.  1841,  361;  Eev.  9eient.  iS,  463;  J,  pr.  Ohem.  B5, 1 17. 

Affuuatin,  Isamamide,  Uaminumid§, 

Formation.    By  heaiiDg  isamate  of  ammonia  : 

C«N»H»(NH*)0«  =  C«N<HWO«  +  2H0. 

Preparation,     Isamate  of  ammonia,  prepared  according  to  109,  2, 

is  heated  till  water  is  evolred  :  and  the  residue  is  then  washed  with 

water.  Laurent  formerly  obtained  isamide  in  the  following  manner : —  he  filtered  the 
mixture  of  imaaatin  and  isamate  of  ammonia  which  is  formed  by  treating  isatin  with 
aqueous  or  alcoholic  ammonia,  and  evaporated  the  filtrate  in  order  to  drive  off  the 
ammonia  and  alcohol,  whereupon  ayeUow  precipitate  was  deposited  ; — he  then  diluted 
with  water,  filtered,  and  decomposed  the  filtrate  with  the  smallest  possible  quantity  of 
hydrochloric  acid ;  washed  the  resulting  red  precipitate  (consisting  of  isamic  acid  and 
isamide)  on  a  filter  with  water;  and  treated  it  with  a  little  very  dilute  ammonia,  by  which 
the  iaamic  acid  was  extracted. 

Properties.     Isamide  forms  a  very  beautiful  jellow  powder  destitute 
of  taste  and  odour. 


32  C  

4  N 

14  H 

6  O  

192 

56 

....    61*95    ... 

....     18*05    ... 

4*51     ... 

....     15*49     ... 

Laurent. 

61*74 

17*90 

4-52 

15*84 

C»N<H»H)»   .... 

310 

....  100*00     ... 

100*00 

jDeeompomtions,  1.  Isamide  melts  when  heated,  giving  off  water  and 
ammonia,  and  leares  a  residue  which  is  completely  soluble  in  potash; 
at  a  stronger  heat,  raponrs  of  a  partly  crystalline  substance  are  evolved, 
and  there  remains  a  large  residue  of  charcoal.  —  2.  It  dissolves  readily 
in  cold  nitric  acid,  and  produces  a  violet  solution,  probably  with  forma- 
tion of  isamic  acid.  —  8.  Dissolves  very  readily  in  sulphuric  acid,  with 
formation  of  isamic  acid.  —  4.  Turns  violet  on  the  addition  of  concen- 
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trated  hydrochloric  acid;  with  dilate  hydrochloric  acid,  it  forms  isamic  acid 
in  the  cold,  and  isatin  when  heated.  —  5.'  Treated  with  potash  in  the  cold, 
it  evolves  ammonia  and  forms  isamate  of  potash.  —  6.  When  boiled  for 
some  time  with  water,  it  dissolves,  a  small  quantity  of  ammonia  being 
evolved  and  isamate  of  ammonia  formed,  while  a  small  portion  is  con- 
verted into  isatin  and  ammonia. 

Isamide  is  insoluble  in  cold  water  and  in  ether;  it  is  very  slightly 
solable  in  alcohol. 


Indelibrome. 

C»N»Bi*H»0«  ? 

Laurent.    (1842.)    Bev.  scient  18, 472;  J.  pr.  Chem.  Z5y  121. 

Thrmation  and  Preparation,  Isamic  acid  treated  with  bromine 
swells  up  violently  and  evolves  hydrobromic  acid;  the  excess  of  bromine 
is  removed  by  alcohol  or  ether  from  the  residue,  which  is  then  boiled 
with  alcohol,  thrown  on  a  filter  and  washed. 

Properties,  Yellow  powder,  which  melts  when  heated  and  crystal- 
lises in  needles  on  cooling. 

Laurent. 

32  C 192  ....  35-50  35-15 

3  N 42  ....   7-90  8-40 

4  Br 320  ....  43*30 

8  H 8  ....   1-48 1-47 

8  O  64  ....  11-82 

C»N^Br*I1808  626  ....  100-00 

It  sublimes  when  heated  in  a  tube,  but  the  greater  part  is 
decomposed.  Ammonia  and  potash,  even  when  boiling,  are  without 
action  upon  it.  It  is  also  not  oecomposed  by  concentrated  hydrochloric 
acid. 


Ghlorisamic  Acid. 

Laurbnt.     (1842.)    Bev.  acient  18,  464;  J,  pr.  Chem.  25,  462. 

Formation  and  Preparation.  Sulphate  of  ammonia  is  added  to  the 
alcoholic  solution  of  chlorisatate  of  potash;  the  precipitate  of  sulphate 
of  potash  is  filtered  off;  the  filtrate  is  evaporated  till  it  forms  a  doughy 
mass,  which  is  treated  with  dilute  potash ;  the  solution  is  decomposed 
by  hydrochloric  acid,  not  in  excess ;  and  the  precipitated  red  flakes  are 
recrystallised  from  alcohoL 

Propertietj.  Very  similar  to  isamic  acid;  forms  brilliant  red,  micro- 
scopic rhombic  or  siz-sided  prisms,  with  angles  of  about  110^ 
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Laurent. 

32  C     192  ....  50*55    .m 50*00 

3N     42  ....  11*05 

2  CI    70-8  ....  18-65 

11  H     11  ....  2-90    2*96 

8  O     64  ....  16-85 

C«N>CPH"0» 379-8  ....  100*00 

Decomposed  by  distillation.  —  Forms  yiolet-ooloured  solutions  with 
concentrated  acids.  By  boiling  with  acids  it  is  converted  into  ammonia 
and  chlorisatin.  The  ammonia-salt  evaporated  to  dryness  yields  chlorisa^ 
mide. 

The  ammonia-salt  forms  a  yellow  precipitate  with  salts  of  silver. 

Cblorisamic  acid  is  more  readily  solable  in  alcohol  and  in  ether  than 
isamic  acid^  and  forms  yellow  solutions. 


Chlorisamide. 

C«N*CPH"0«  =  C»N«AdKJl«HH)»,0*. 

Laurbnt,    J.  pr.  Chem,  25,  462. 
ChloriMomamide, 

Obtained  as  a  yellow  powder  by  evaporating  aqneons  chlorisamate  of 
ammonia. 

IiAiimt. 

32  C  192      •...  50*70 

4N  56      ....  14*80 

2  CI  70*8  ....  18*70    18*08 

12  H  12      ....      315 

6  0  48      ....  12*65 

C«N*CPH«0« 878-8  ....  100*00 

Concentrated  acids  dissolve  it  with  violet  colour ;  cold  dilute  acids 
convert  it  into  cblorisamic  acid,  and  at  the  boiling  heat  into  chlorisatin* 
It  is  insoluble  in  boiling  Vfoter, 


Bichlorisamic  Acid. 

(7»NKI1*HW  =  C»N»AdCl*H'0»,0«. 
Laurent.    J,  pr,  Clietn,  25,  462. 

On  boiling  bichlorisamide  with  alcohol,  a  solution  of  bichlorisamate 
of  ammonia  is  obtained^  which  forms  yellow  flakes  with  nitrate  of  silver; 
the  precipitate  turns  violet  on  the  addition  of  hydrochloric  acid  and 
yields  26  per  cent,  of  chloride  of  silver.  (The  calculated  quantity  is  26*6  per 
cent.  AgCL) 

VOL.   XIII.  I 
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Bichlorisamide. 

Laurent.    J,  pr.  Chem,  25,  462. 

I  BichlorUamamide. 

When  an  alcoholio  solution  of  bichlorisatate  of  potash  is  mixed  with 


snlphate  of  ammonia  and  the  filtrate  is  evaporated,  bioUorisamide  sepa- 
rates at  a  yellow  powder,  which  is  oonverted  into  biohlorisamate  of 
ammonia  by  boiling  with  alcohol. 


Isatilim. 

C*»N*H"0»«  =  C"N»AdH"0«,OM 

Laubbnt.     (1842.)    Bev.  scient.  18,  472;  J,  pr.  Chem.  35, 121. 

Formation  and  Preparation.  When  the  mother-liquor  obtained  in 
the  preparation  of  isatimide  is  decanted  from  the  last  deposits  of  isati- 
mide  and  imasatin,  and  gently  eyaporated  on  a  sand-bath,  it  soddenly 
becomes  filled  with  light  yellow  flakes;  and  if  these  are  immediately 
filtered  ofi*,  washed  with  a  little  alcohol  and  dissolved  in  boiling  alcohol; 
isatilim  sepaiates  oat  on  cooling  in  yellow  amorphoas  flakes. 


.  48  C  

4  N  

....   Zoo 

....    56 

....     65-55     .. 
....     12-71     .. 

....        •l*o4     •• 
....     18-10    .. 

Laarent. 

65-33 

13-00 

16  H 

....     16 

3-76 

10  O  

....     80 

17-91 

C«N<H»«0«>  .... 

....  440 

....  100-00    .. 

100-00 

Isatilim  does  not  turn  riolet  when  treated  with  concentrated  hydro- 
chloric acid,  but  dissolves  in  the  acid  with  yellow  colour  on  the  addi- 
tion of  alcohol;  the  solution  does  not  deposit  isatin  on  cooling.  —  It  is 
readily  soluble  in  potash,  from  which  it  is  precipitated  in  yellow  flakes 
by  acids. 

The  alcoholic  solution  produces  a  reddish  yellow  precipitate  with 
nitrate  of  silver. 


tsatimide. 

Laurent.    /.  pr,  Chem,  35, 121. 

T^ormalion  and  Preparation.  Isatin  is  gently  wartned  with  a  auati* 
tity  of  iilcohol  not  sufficient  to  dissolve  the  whole  of  it,  at  the  boiling  heat; 
dty  gaseous'ammonia  is  then  passed  through  till  all  the  isatin  is  dissolred. 
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If  absolate  alcohol  u  used,  imasatin  first  crystallises  from  the  solu- 
tion in  rectangular  prisms,  and  the  solution  decanted  therefrom  deposits 
isatimide  as  a  yellow  crjstallitie  powder.  The  liquid  decanted  from  the  last 
product  and  evaporated ,  yields  a  UttlA  more  isfttitaiide  mixed  with  brown  grains  and 
imasatin.  In  order  to  purify  the  isatimide  from  any  imasatin  it  may 
contain,  it  is  boiled  with  alcohol  containing  a  little  ammonia,  in  which  the 
isatimide  dissolves;  it  is  then  deposited  uom  the  filtrate  in  crystals  on 
cooling. 

Fropeiiies.     Yellow  rhombic  tables  insoluble  iu  water. 

liOiifent. 
46  C     u.  888    «...    65*61     66*5 

5N    70    ....     16-06    16-1 

17  H    17    ....      3-87    4-0 

8  0     64     ....     14*46     14*4 


C^»H*'0»    439     ....  100-00     100*0 

l)ee(Mp(>ik%(mi.  1 .  Melts  and  turns  brown  when  heated.  Dissolves 
In  potash  with  evolution  of  ammonia,  and  forms  a  yellow  solution,  from 
which  hydrochloric  acid  precipitates  yellow  flakes  soluble  in  alcohol; 
the  alcoholic  solution  yields  on  evaporation  a  mixture  of  isatin  and 
rounded  crystalline  grains.  —  2.  It  dissolves  in  a  boiling  mixture  of 
hydrochloric  acid  and  alcohol;  bichloride  of  platinum  precipitates  chloro- 
platinate  of  ammonium  from  the  solution,  —  (The  nitrogen  contained  in  it 
amounts  to  one-fonrth  only  of  the  nitrogen  which  has  been  added  to  the  isatin  by  the 

action  of  ammonia.^  —  The  supernatant  liquid  oontalns  isatin  together  with 
a  blue  and  a  resinous  substance. 


Amisatin. 

C«JN"H"0». 

Laurent.     J.fr.  Chem.  35, 121. 

When  the  mother-liquor  from  the  preparation  of  isatllim  is  mixed 
with  hot  water,  a  white  resinous  precipitate  Is  formed;  and  the  filtrate 
yields  a  purple-red  crystalline  precipitate,  which  is  boiled  with  alcohol 
containing  a  little  potash.  The  hot  solution  is  neutralised  with  hydro- 
chloric acid,  and  the  amisatin  which  separates  out  cooling,  is  washed  with 
alcohol. 

Short,  slender,  microscopic  needles. 

Laurent. 

96  C  576  ....  6312  62*60 

11  N 154  ....  16-80  16*80 

39  H 89  ....  4-26  405 

18  0 144  ....  16*82  16*55 


C»N2-H»OW 913    ....  10000    100-00 

Amisatin  is  insoluble  in  alcohol. 


I  2 


116  PRIMARY  NUCLEUS  CWH». 

Bibromocannindin. 

Laurent.    (1842.)    Sev,  tcient.  18,  478;  J.pt\  Chem,  35,  127, 

Formation  and-  Preparation.  1.  When  bromisatin  is  gentlj  heated 
with  alcohol  and  a  small  quantity  of  ammonia  in  a  flask  placed  on  a 
sand-bath,  the  bromisatin  dissolves,  and  after  10  or  15  minutes,  the 
yellow  solution  gradually  assumes  a  rose-red  colour,  while  bibromisatin 
separates  out.  As  soon  as  the  rose-colour  has  become  intense,  the  liquid 
is  decanted  or  filtered,  water  is  then  added,  and  the  carmine-coloured 
precipitate  thereby  produced  is  separated  by  filtration.  The  liquid  ruoi 
through  very  slowly ;  the  filtration  may  indeed  be  accelerated  by  neutralising  with  an 
acid:  but  the  bibromocannindin  then  becomes  contaminated  with  a  yellow  body. 
The  substance  on  the  filter  is  dissolved  in  ether  and  the  filtered  solution 
is  added  by  drops  to  a  mixture  of  ether  and  alcohol;  the  bibromocar- 
mindin  then  separates  out  as  the  ether  evaporates.  -<—  2.  Bibromisatate  of 
ammonia  is  dried  at  a  strong  heat,  and  the  residue  is  exhausted  with 
ether. 

Properties,    Of  a  deep  rose-red  colour  like  the  finest  carmine. 


64  C  

7  N  

8  Br 

15  H 

384 
98 

640 
15 
80 

•  •■• 
■  ••• 
•••• 
•••■ 

•••• 

31'55     ... 

8  05     ... 
52-23 

1-23     ... 

6-94 

Laurent. 

31-10 

8*20 

1*65 

10  0  

C«N7Br»H"OW...1217    ....  100-00 

Bibromocannindin  ia  converted  by  hydrochloric  acid  into  a  yellow 
powder.  It  dissolves  in  alcohol  containing  potash,  forming  a  red  solution 
which  afterwards  turns  yellow.  Acids  precipitate  from  this  solution  a 
yellow  body  soluble  in  ether.  Bibromocannindin  does  not  dissolve  in 
caustic  potash  or  in  ammonia. 

It  is  sparingly  soluble  in  alcohol,  and  dissolves  very  freely  in  ether^ 
forming  a  rose-coloured  liquid. 


XYLENE  SERIES- 

A.    Primary  Series. 

Primary  Nucleus  C"H*^ 

Xylol  C"H»^ 


Cahours.     (1850.)     Ckmpi.  rend.  30,  319;  also  Ann.  Pharm.  74, 168; 

70,  286. 
VoLCKEL.  Ann.  Pharm.  86,  109«  334;  also  N'.  Ann.   Ghim.  Phys,  41, 

488. 
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A.  H.  Church.    PhU.  Mag,  J.  [4]  9,  256;  also  J.  pr.  Chem.  67,  43; 

Gerh.  Traiti  4,  1031. 
H.  Kopp.     Ann.  Pharm.  96^  29. 

Xylene,    (Cahoors.  Vaickel.) 

Formation,  1.  In  the  dry  distillation  of  wood,  passing  into  the  crude 
woodnspirit  (Cahoars,  Church),  and  the  light  tar-oil.  (Volokel.)  —  2.  In 
the  dry  distillation  of  coal :  it  is  found  in  coal-tar-oil.     (Church.) 

Preparation,  1.  The  portion  which  passes  over  from  128^  to  130°, 
after  the  toluol,  in  the  distillation  of  wood-spirit  treated  according  to 
vi.  175,  is  xylol.  (Cahours,  Church.)  — 2.  That  portion  of  the  light  oil 
of  tar  frpin  beech  wood,  passing  over  between  1 30°  and  1 50°,  is  for  the 
most  part  soluble  in  oil  of  vitriol ;  the  undissolved  part  begins  to  boil 
atno^  Prom  130°  to  150^  xylol  distils  over.  (Volckel.)  — 3.  The 
portion  of  coal-tar-oil  which  passes  over  near  128°  is  treated  successively 
with  hydrate  of  potash,  oil  of  vitriol,  an  aqueous  solution  of  chromic  acid, 
caustic  baryta,  and  sodium,  whereby  the  boiling  point  is  reduced  to 
126-2°.     (Church.) 

Properties.  Colourless  oil,  having  an  odour  similar  to  that  of  benzol, 
and  a  burning  taste  (Volckel);  much  resembling  toluol  in  its  properties. 
(Cahours.)  Boils  at  128° — ]  30°  (Cahours),  at  126*2%  under  a  pressure 
of  0*76  met.     (Church.) 


16  C 

10  H 

96    ....     90-56    ... 

10     ....      9-44     ... 

Vmckel. 
90-53 

•  ••■■             v    «0 

C'«H>»    

106    ....  10000    ... 

100-01 

The  vapour-density  corresponds  with  this  formula.     (Cahours.) 

DeeomvponUions,  1.  Xylol  bums  with  a  fuliginous  flame.  (Volckel.) 
—  2.  Concentrated  nitric  acid  colours  xylol  yellow,  and,  when  heated, 
dissolves  it  with  evolution  of  red  fumes.  Water  separates  from  this 
solution  a  heavy  yellow  oil.  (Vblckel.)  Distilled  with  fuming  nitric 
acid  it  yields  nitroxylol  and  binitroxyloK  (Cahours.)  Cold  nitric  acid 
of  sp.  gr.  1*5  forms  nitroxylol.  (Church.)  — 3.  19i^  of  vitriol,  in  contact 
with  xylol  for  some  time,  gradually  dissolves  it.  (Volckel.)  Xylol 
kept  in  contact  for  a  week  with  fuming  oil  of  vitriol,  forms  sulphoxylolic 
acid.     (Church.) 

Combinations,  Xylol  is  insoluble  in  water,  readily  soluble  in  alcohol 
and  ether.     (Volckel.) 


Sulphoxylolic  Acid. 

ci6Hios»o«  =  c"IP^2S0^ 

Church.    PhU,  Mag,  J.  [4]  9,  453;  also  J.  pr,  Ohem.  67,  43;  Gerh. 
Traits  4c,  lOBl. 

Acide  xylenyhutfureuXi  Xylol^ehwrfeUdure. 

Formation,    From  xylol  and  fuming  sulphuric  acid  (vl,  482.) 
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Preparation,  Xylol  is  mixed  with  4  vol.  of  fuming  sQlpliurio  ftcid, 
the  mixture  set  aside  for  a  week,  and  tlie  separated  crystals  dried  over 
sulphuric  acid.  The  reddish-yellow  mother-liquor  containing  an  excess 
of  sulphuric  acid^  when  neutralised  with  carhonate  of  baryta  and  filtered 
from  the  snlphate  of  baryta,  yieldsi  on  evaporation,  snlphoxylolate  of 
baiyta. 

Froperiies,  Colourless  shining  tafts  of  errslals,  which  melt  withonft 
decomposition  in  vacuo  or  in  xylol- vapour,  and  solidify  on  cooling  in  deli- 
cate needles  having  an  acid,  and  afterwards  a  bitter  taste.  Has  a  strong 
acid  reaction. 

Deoompatitioiu,  When  heated  above  its  melting  point,  it  becomes 
black. 

Combinationi.  Crystallisefl  well  from  xylol;  dissolves  readily  in  watef 
and  in  oil  of  vitriol. 

Svlphoxylolaie  of  Baryta  crystallises  in  transparent  scales  similar  to 
sulphotolulate  of  barvta.  The  hot  concentrated  solution,  mixed  with 
cold  water,  deposits  the  salt  in  beautiful  iridescent  scales.  The  solution 
is  not  decomposed  by  boiling. 

Church. 

Ba 68'6    ....     27-05    26-97 

C«H»S«0« 185        ....     72-95 

CWH«BaS»0« ....  253-6    ....  10000 


TerebentiUc  Acid, 

PERSoififB.    Oompt,  ret^.  48,  553;  Ann.  Pharm.  100,  253. 

Preparation.  The  vapours  of  terpin  are  nassed  over  soda-lime 
heated  to  400^,  and  the  product  is  treated  with  hydrochloric  acid. 
Marsh-gas  and  hydrogen  are  thereby  disengaged  : 

C»H«0«  -  CMHi«0*  +  2C«H«  +  2H. 

Properties,  Solid,  white.  When  obtained  by  cooling  the  hot  saturated 
solution,  it  forms  a  white  powder  composed  of  needles.  When  sublimed 
it  crystallises  in  small  scales,  which  appear  to  be  oblique  prisms.  Has  a 
faint  but  rank  odour.  Denser  than  water.  Melts  at  90^  boils  at  250^. 
The  vapour  is  acrid  and  irritates  the  nose  strongly. 

peeompontions.  The  acid  appean  to  docompose  to  a  slight  extent 
during  distillation. 

Combinations,  It  is  nearly  insoluble  in  cold  water,  but  dissolves  more 
readily  in  boiling  water. 


ANI8ALC0H0L.  119 

Terd>entUaie  (fZima,  obtained  by  combining  the  acid  witb  lime,  form; 
small)  whiie^  silky  needles^  resembling  sulphate  of  quinine. 

Peraonne. 

CtO  28     ....     17-83    17-68 

CWH90» 129    ....     8217 


C"H«CaO*    167    ....  10000 

TereheniHate  of  Lead  does  not  crystallise,  and  when  dry  resembles 
gum-arabic. 

Terebentilate  of  Silver,  —Sparingly  soluble  in  boiling  water;  crystal- 
lises on  cooling. 

Peraonne. 

16  C  96    ...,    39*18  38-92 

9  H 9    ....      3-67  3-70 

Ag 108     ....    44-08  43-90 

4  0     32     ....     13*07  13'48 


C»«H»AgO*    245     ....  100-00    100-00 

Terebentilic  acid  is  very  easily  soluble  in  alcohol. 
With  alcohol  it  readily  forms  an  ether,  having  the  odour  of  pears  and 
pine-apples. 

It  is  readily  soluble  in  ether. 


Secondary^ucUi  qfXyUne. 
OxygenrnucUm  CP*H*0*.    Anuene. 

AnisalcohoL 

CMH^o*  =  C"H80»,2HO, 

S.  Cannizaro  u.  C.  Bertaonini.     (1856.)    Nuovo  Cimento  1,  99;  Ann. 
Pha}^.  98,  188;  J.  pr.  Chem,  68,  445;  Pharm.  Centr.  1856,  505. 

Formation  and  Preparation.  When  anisylous  acid  is  dissolved  in 
an  equal  volume  of  alcohol,  and  the  liquid  is  mixed  with  three  times  its 
volume  of  an  alcoholic  solution  of  potash  of  7^Bro.,  the  mixture  solidifies, 
with  slight  evolution  of  heat,  into  a  crystalline  mass.  After  10  to  12 
hours,  the  alcohol  is  distilled  off  in  the  water-bath,  the  residue  is  suspended 
in  water,  and  the  anisalcohol  extracted  from  the  liquid  by  ether.  On 
/listilling  the  brown  oil  loft  after  evaporation  of  the  ether,  anisalcohol 
passes  over  at  260'^  as  a  colourless  liquid  crystallising  at  a  low  tempera- 
ture. If  it  contains,  as  it  generally  does,  unaltered  anisylous  acid  (recog- 
nisable by  the  formation  of  crystals  when  shaken  with  an  aqueous  solu- 
tion of  an  alkaline  bisulphite),  it  is  once  more  treated  with  a  little 
^alcoholic  potash,  rectified  in  a  stream  of  carbonic  acid^  and  the  solidified 
distillate  is  pressed  between  blotting  paper. 
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Pi'operties,  Hard,  white,  shiniug  needles,  melting  at  about  23%  but 
when  moist  at  a  lower  temperature,  even  as  low  as  7°^  Denser  than 
water.  Boils  at  248^  —  250''.  Has  a  faintly  alcoholic  and  sweetish  odour, 
and  burning  taste,  recalling  that  of  oil  of  anise* 


16  C 

10  H 

96 

10 

....    69*56 
....      7-24 
....    23-20 

CSannisaro  &  Bertagninf. 
mean, 

7-33 

4  O 

32 

23-26 

BWRWO*  

138 

....  10000 

10000 

Decompositions.  1.  Does  not  change  when  exposed  to  the  air  at 
ordinary  temperatures,  but  when  heated  near  its  boiling  point,  it  absorbs 
oxygen  and  is  converted  into  anisylous  acid.  —  2.  Oxidising  agents 
transform  it  first  into  anisylous  acid,  and  then  into  anisic  acid.  Evolves 
with  platinum- black,  the  odour  of  anisylous  acid,  and  after  several  days 
is  transformed  into  anisic  acid.  Hot  nitric  acid  has  the  same  effect.  — 
3.  With  moderately  concentrated  sulphuric  acid,  it  forms  a  reddish  resin- 
ous  mass.  —  4.  Anhydrous  phosphoric  acid  acts  like  oil  of  vitriol. 

5.  When  anisalcohol  is  moderately  heated  with  chloride  of  zinc,  a 
violent  action  ensues;  water  is  formed  which  combines  with  the  chloride 
of  zinc;  and  above  it  floats  an  oily  layer,  which,  on  cooling,  solidifies  into 
a  hard,  transparent,  vitreous  mass,  insoluble  in  water  and  alcohol,  soluble 
in  bisulphide  of  carbon,  and  melting  only  at  a  temperature  of  100^. 

6.  Hydrochloric  Add  gas  is  absorbed  by  anisalcohol  with  evolution 
of  heat,  the  fluid  becoming  turbid  and  separating  into  two  layers,  the  lower 
of  which  contains  aqueous  hydrochloric  acid,  and  the  upper  seems  to  be 
hydrochlorate  of  anisene  (p.  131). 

7.  Potassium  dissolves  in  liquid  anisalcohol  with  evolution  of  hydro- 
gen— which  is  violent  if  heat  is  applied — and  forms  a  yellow  liquid, 
which  solidifies  like  butter  on  cooling. 

Combinations,  Anisalcohol,  when  hot,  dissolves  several  salts,  as  ben- 
zoate,  anisate,  and  acetate  of  potash,  which  crystallise  from  it  on  cooling. 
It  dissolves  salicin,  phillyrin,  hippurio  acid,  and  other  organic  sub- 
stances. 


Lous  Acid. 

C?«H«0*  =  C»«HW,0«. 

Cahours.  (1844.)  Compt,  rend.  19,  795;  ^.  Ann,  Ohim,  Phys,  14, 
483;  23,  354;  J.  pr.  Ohem,  36,  422;  abstr.  Ann,  Pharm,  56,  307; 
Compt,  rend.  25,  458. 

Bbrtagnini.    Ann,  Pharm.  85,  268. 

Cannizaro  k  Bbrtagxiki.     Ann.  Pharm,  98,  189. 

PiRiA.  Nuovo  Cimento.  3,126;  ^.  Ann,  Chim.  Phys,  48,  114;  Ann. 
Pharm,  100,  104. 

Hydruret  qfamsyf,  Anisyhoasserstoff,  Anisaldehyd,  Hydrure  d'anisyle. 

Formation*    In  the  oxidation  of  anisalcohol  by  the  oxygen  of  the  air 
or  by  nitric  acid.     (Cannizaro  &  Bertagnini.)— 2.  When  oil  of  anise 
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18  heated  with  dilute  oitrio  acid,  oxalic  acid  and  carbonic  acid  being 
formed  at  the  same  time.  (Cahonrs.)  —  3.  In  the  distillation  of  anisate 
of  lime  with  formiate  of  lime^  carbonate  of  lime  remaining  behind, 
(Piria.) 

•  CMH7CaO«  +  C2HCaO<  «  C?«BPCH  +  2(C*0,C0^. 

Preparation.  Stearoptene  of  oil  of  anise  is  heated  with  dilnte  nitric 
acid,  and  the  indifferent  reddish  oil  which  is  first  formed^  and  resembles 
a  thick  &tty  oil  when  cold,  is  washed  repeatedly  with  water  and  distilled 
at  the  lowest  possible  temperature,  a  small  quantity  of  charcoal  then 
remaining  behind.  The  distillate  is  composed  of  crystallised  anisic  acid 
and  a  heary  reddish  oil  consisting  of  anisylous  acid.  From  this  mixture 
the  anisic  acid  is  extracted  by  dilute  aqueous  potash.  The  oil  repeatedly 
washed  with  water,  and  two  or  three  times  carefully  rectified,  yields  pure 
anisylous  acid,  which  may  be  obtained  colourless  by  repeated  distillation 
in  a  stream  of  carbonic  acid  gas.     (Cahours.) 

2.  Oil  of  anise  is  boiled  for  an  hour  with  3  vol.  of  dilute  nitric  acid 
of  14^  Bm.;  and  the  oily  product  is  washed  with  water,  then  with  a  dilute 
solution  of  potash,  and  distilled.  The  distillate,  shaken  with  a  warm 
solution  of  bisulphite  of  soda  of  30°  Bm.,  yields,  on  cooling,  crystals  of 
the  compound  of  anisylous  acid  with  bisulphite  of  soda,  which  are  washed 
with  alcohol  till  the  washings  no  longer  render  water  turbid,  then  dis- 
solved in  a  little  hot  water,  and  heated  with  aqueous  carbonate  of  potash, 
whereby  anisylous  acid  is  separated,  which  must  be  purified  from  adhering 
flttit  by  distiliation.     (Cannizaro  k  Bertagnini.) 

Properties,  Colourless  or  slightly  yellow  oil.  Boils  between  253° 
and  255"^.  Sp.  gr.  1*09  at  20^  Has  an  aromatic  odour  like  that  of  hay, 
and  a  burning  taste.     (Cahours.) 

Cahours* 


16  C  

^^  96 

....   70*u«r   •*. 
....    u*oo   «■• 

.....  70-44 

8  H 

8 

6-11 

4  O 

32 

23-45 

C»H«0* 

136 

....  100-00  ... 

100-00 

Bears  the  same  relation  to  anisic  add  as  salicylons  add  to  salicylic  add. 
(Cahoars.) 

Deoompontions.  1.  The  acid  acquires  a  darker  colour  by  keening.  — :- 
2.  When  exposed  to  the  air,  it  absorbs  oxygen  and  is  converted  slowly 
but  completely,  into  anisic  acid.  —  3.  It  is  transformed  into  anisic  acid 
by  boiling  with  dilute  nitric  acid.  Forms  a  crystallisable  product  with 
fuming  nitric  acid.  —  4.  With  bromine  it  becomes  heated,  evolving 
much  hydrobromic  acid,  and  yields  crystallised  bromanisjyl.  —  5.  Chlorine 
acts  like  bromine,  forming  hydrochloric  acid  and  chloranisyl.  —  6.  Anisy- 
lous acid  is  violently  acted  upon  by  pentacIUoride  of  phosphorus,  evolving 
much  hydrochloric  acid,  yielding  a  small  quantity  of  liquid  products,  viz.^ 
chlorophosphoric  acid  and  a  neutral  oil  which  smells  strongly  of  oil  of 
turpentine,  and  leaving  a  black  pitchy  mass. 

7.  Anisylous  acid  left  for  som^  time  in  contact  with  ammonia  forma 
anishydramide.  —  8.  The  alcoholic  solution,  mixed  with  sulphide  of 
ammonium  yields  thianisiol.    (Cahours.) 
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8.  Anisylons  acid  does  not  dissolve  in  cold  aqueous  pota^  ;  hj  access 
of  air,  anisate  of  potash  is  formed  ;  when  boiled  with  potash,  it  is  com- 
pletely dissolved.  When  anisylous  acid  is  dropped  otf  fused  hydrate  pf 
potash,  hydrogen  is  evolved  and  anisate  of  potash  formed,  every  drop 
forming  a  sort  of  vegetation  ;  the  whole  is  ultimately  converted  into  a 
doughy  mass.  (Cahours.)  —  With  alcoholic  potash,  anisylous  acid  is 
resolved  into  anisalcobol  and  anisate  of  potash  (p»  119).  (Cannizaro  & 
Bertagnini.) 

Combinations^  Anisylous  acid  is  but  slightly  soluble  in  toaieTf  to 
which  it  imparts  its  odour.  It  dissolves  in  cold  oU  of  vitriol  with  dark 
red  colour,  and  is  reprecipitated  by  water.     (Cahours,) 

With  Bistdphite  of  Ammonia,  —  Anisylous  acid  shaken  up  with 
aqueous  bisulphite  of  ammonia,  becomes  heated  and  immediately  forms  a 
crystalline  product,  which  is  easily  soluble  in  water  and  insoluble  in 
aqueous  sulphites.     (Bertagnini.) 

With  Bisulphite  of  Potash,  — Anisylous  acid  shaken  np  with  a  solu- 
tion of  bisulphite  of  potash,  forms  a  buttery,  snd  afterwards  crystalline 
mass,  which,  when  the  mother-liquor  has  run  off,  may  be  recrystallised 
from  dilute  alcohol 

It  is  easily  resolved  into  anisylous  acid  and  sulphite  of  potash.  May 
be  exposed  to  the  air  for  a  long  time  without  perceptible  alteration.  Dis- 
solves readily  in  water,  and  is  reprecipitated  by  cold  saturated  solutions  of 
sulphites.     (Bertagnini.) 

With  Bisulphite  of  Soda.  —  1.  Obtained  like  the  potash-compoqud.  — 
2.  The  heavy  reddish  oil  formed  by  dilute  nitric  acid  from  oil  of  anise 
(p.  121)  is  digested  with  a  warm  dilute  solution  of  bisulphite  of  soda. 
The  solution  becomes  filled  with  granular  crystals  on  cooling. 

Colourless  shining  scales.  Prepared  according  to  2,  it  forms  crystal- 
line nodules. 

Bertagnini. 

NaO     31  ....  12-91  12-94 

16  C 96  ....  40-00  39-28 

9  H 9  ....  3-75  3-84 

2  S  32  ....  13-33  13-76 

9  0 72  ....  30-01  30-18 

am^O*  +  NaO,2SO«  +  Aq 240     ....  10000     lOO'OO 

When  heated  it  evolves  sulphurons  and  anisylous  acid.  The  aqneons 
solution  becomes  turbid  when  slightly  heated,  and  yields  anisylous  acid 
on  boiling.  If  the  water  contains  sulphite  of  soda,  the  solution  may  be 
heated  without  any  separation  of  anisylous  acid  taking  place. 

The  compound  is  decomposed  by  acids  and  alkalis  into  sulphurous 
acid  and  anisylous  acid;  by  nitric  acid,  into  sulphuric  acid  and  anisylons 
acid.  Iodine  and  bromine  act  like  nitric  acid;  oromine  in  excess  forms 
soft  white  needles,  which  melt  in  boiling  water  and  form  a  crystallisable 
compound  with  bisulphite  of  soda,  probably  bromanisylous  acid.  Am- 
monia dissolves  the  compound  of  anisylous  acid  with  bisulphite  of  soda, 
separating  an  oily  substance  which  crystallises  after  a  while  and  has  the 
properties  of  anishydramide. 
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It  dissolres  in  cold  water,  less  In  water  containing  a  little  snlpliite 
of  soda.  It  is  nearly  insoluble  in  a  cold  saturated  solntion  of  salphite  of 
soda.     Soluble  in  alcohol.     (Bertagnini.^ 

AnisylouB  acid  mixes  with  alcohol  and  ether  In  all  proportions. 
(Gahoars.) 


Anisic 

Cahourb.    Sev»  Ktent.  No.  9,  Sept.  1840,  342;  J.  pr,  Chem,  22,  58; 

N,  Ann,  Chim.  Phys,  2,  287;  J>  pr.  Chem,  24,  348;  Ann.  Pharm. 

41,  66;  Ctym^t.  rend.  15,  804;  N.  Ann.  Chim.  Phyg.  10,  327;  Compt. 

rend.  19,  795;  N.  Ann.  Chim.  Phys.  14,  489;  J.pr.  Chem.  36,  421; 

N.   Ann.  Chim.  Phyt.  23,  351;   25,   1;  Ann.  Pharm.  69,   236; 

JSr.  Ann.  Chim.  Phys.  2T,  439;  Ann.  Pharm.  74,  298. 
'VfvLTZiES.     J.  pr.  Chem.  22,  197. 
Lavrent.    Pev.  scient.  10,  5;  J.  pr.  Chem.  27,  232;  Rev.  seient.  10,  362; 

11,  258;  14,  565;  Ccmpt.  rend.  15,  744,  953. 
Pbr80Z.     Compt.  rend.  13,  433;  /,  pr.  Chem.  25,  55',  Ann.  Pharm. 

44,  311. 
OERHAnDT.     Compt.  rend.  15,  498;  iT,  Ann.  Chim.  Phys.  7,  292. 
Berzelius.     Jahresher.  23,  420. 
HempeXi.     Ann.  Pharm.  59,  104. 
Bertagnini.     Ann.  Pharm.  97,  252. 
Gaxtnii^aro  &  Bertagnini.    Ann.  Phai^m.  Q%,  189, 
L.  Zertas.    Ann.' Pharm.  103,  339;  Pharm.  Centr,  1858. 

AnMnsdure,  AnUyMure,  Aeide  anisi^ue,  draeonigue,  dracique,  omheUiptef 
hadiaiUqHe. 

Cahonn,  in  1839,  obtained  anisic  acid  from  oil  of  aniae,  and  aesigiled 
to  it  the  formula  C'*H^O^  Laurent,  in  1841,  prepared  from  the  oil  of 
Artemisia  draeuneulus,  an  acid  which  he  called  Acide  draconique,  and 
whose  formula  he  gave  as  C"H'*0'.  Gerhardt  showed  that  the  two  were 
identical,  and  contain  G^^H'O.  Persoz,  in  1641,  obtained  the  same  acid 
from  oil  of  star-anise  and  oil  of  fennel^  and  called  it  Adde  omhdlique  and 
hadianique,  although  Cahours  had  already  shown  that  the  solid  part  of 
these  oils  has  the  same  composition  as  that  of  oil  of  anise.  Hempel 
established  the  identy  between  Persoz's  Acide  hadianiqtte  and  anisic  acid. 

Fof^mation.  1.  Prom  anisalcohol  by  oxidation  (p.  120).  (Canniiaro 
&  BerttignJni.^  —  2.  From  anisylous  acid  by  oxidation  in  the  air  or  by 
means  c»f  nitnc  acid,  by  fusing  with  hydrate  of  potash,  or  by  boiling  with 
a  solution  of  potash  with  access  of  air  (p.  121).  (Cahours.)  —  3.  From 
anise- camphor  (ttearoptene  of  oil  of  »iiise,  tho  solid  part  of  the  volatile  oils^  of 
PimpineiUi  aninimf  Antihum  fimiculum  and  JUicium  anisatum)  by  oxidation  with 

nitric  acid  (Cahours,  Weltzien);  or  with  aqueons  chromic  acid.  (Persoz, 
Hempel.)  —  4.  From  the  yolatile  oil  of  Aiiemisia  dracuncvlus  by 
oxidation  with  nitric  acid.  (Laurent.)  —  5.  From  Carajuru  or  Chica 
(a  red  colouring  matter  extracted  from  the  leaves  of  the  Bignonia  chica. 
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a  Soath  American  plant)^  by  oxidation  with  heated  nitric  a^id^  or  with 
dilute  chromic  acid.     (Erdmann,  J.  pr.  CKtm,  7I9  198.) 

Prepardtion.  1.  Anise-camphor  is  treated  with  nitric  acid  of  23^  or 
24^]  the  liquid,  after  being  freed  from  a  yellow  resin,  is  poured  off  from 
the  crystals,  which  are  washed  with  cold  water  and  dissolved  in  ammonia; 
the  ammonia-salt  is  purified  by  repeated  crystallisation,  and  precipitated 
by  neutral  acetate  of  lead  ;  the  precipitate,  which  is  but  slightly  soluble 
in  water,  is  washed  with  water  and  decomposed  by  hydrosulphuric  acid  ; 
the  free  anisic  acid  is  extracted  by  boiling  water;  and  the  crystals  which 
are  obtained  on  cooling  are  purified  by  sublimation.  (Gahours.)  — 
2.  Oil  of  tarragon  is  introduced  into  a  capacious  retort  together  with 
water,  heat  is  applied,  and  three  times  the  quantity  of  common  nitric  acid 
gradually  added.  The  oil  becomes  steadily  thicker,  swells  up  very  much, 
and  at  last  solidifies  completely  to  a  brown,  somewhat  crystalline,  resin- 
ous mass.  This  mass  is  freed  from  nitric  acid  by  water,  and  boiled  with 
an  excess  of  dilute  ammonia,  which  almost  entirely  dissolves  it,  leaving 
only  a  slight  brown  residue,  which  may  ag^ain  be  treated  with  nitric  acid. 
The  brownish-red  ammoniacal  solution  holds  anisic  acid  and  nitranisic 
acid  in  solution,  together  with  a  brown  resin.  To  remove  this,  the 
solution  is  evaporated  to  the  consistence  of  syrup,  whereby  the  ammonia 
in  which  the  brown  resin  is  dissolved  is  expelled  (if  the  eraporation  is  carried 
too  far,  the  acids  also  lose  some  of  their  ammonia  and  remain  behind  with  the  resin; 
the  residue  must  then  be  redissolved  in  ammonia  and  onoe  more  evaporated);  the 

syrup  is  dissolved  in  water ;  the  liquid  is  filtered,  and  again  evaporated ; 
and  the  residue  is  redissolved  in  water  to  get  rid  of  the  remains  of  the 
brown  resin,  which  is  at  last  totally  removed  by  means  of  animal  char- 
coal. On  evaporating  the  solution,  anisate  of  ammonia  crystallises  in 
rhombic  plates  (if  needles  of  anisic  acid  are  obtained  instead,  a  little  ammonia  must 
be  added),  which  are  recrystallised  from  alcohol,  dissolved  in  hot  alcohol 
and  water,  and  while  hot  decomposed  with  nitric  acid.  On  cooling, 
anisic  acid  crystallises  in  needles,  which  are  obtained  of  a  brilliant  white 
by  recrystallisation  from  alcohol,  distillation,  and  recrystallisation  of  the 
distillate.  (Laurent.)  —  3.  Fifty  or  sixty  grammes  of  oil  of  anise,  star^ 
anise,  or  fennd,  distilled  with  a  mixture  of  500  gr.  of  bichromate  of 
potash,  1100  gr.  oil  of  vitriol,  and  4000  gr.  water,  yield  acetic  acid  and 
an  insoluble  product,  which  is  a  mixture  of  two  acids :  omheUic  and 
badianic  ctcid,  (Persoz.)  With  30  gr.  fennel-oil,  an  exceedingly  violent 
action  of  short  duration  takes  place.  The  liquid,  when  cold,  is  filtered^ 
and  the  residue  is  washed  and  boiled  in  a  retort  with  carbonate  of  potash; 
unaltered  oil  then  collects  in  the  receiver,  together  with  acetic  acid 
smelling  of  camphor.  The  filtered  residue  precipitated  with  nitric  acid, 
washed,  dissolved  in  boiling  alcohol,  which  leaves  but  little  camphor  on 
the  filter  (real  camphor  seems  to  be  understood.  6m.),  decolorised  with  char- 
coal and  filtered  while  hot,  jrields,  on  cooling,  colourless  needles  of  anisic 
acid,  from  which  ether  does  not  extract  any  badianic  acid.  ^Hempel.) 
6  pts.  of  bichromate  of  potash  are  dissolved  in  a  capacious  vessel  in  9  pts. 
water,  7  pts.  sulphuric  acid  are  added,  and,  whilst  the  liquid  is  stirred, 
1  pt  of  oil  of  anise.  A  violent  action,  attended  with  frothing,  then  com- 
mences after  a  while.  After  half  an  hour,  cold  water  is  added  to  sepa- 
rate the  anisic  acid,  which  is  purified  by  recrystallisation  from  hot  alcohol. 
The  product  amounts  to  50  p.  c.     (Zervas.) 

Properties,     Anisic  acid  crystallises  from  hot  water  in  long,  brilliant, 
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eolonrless  (rhombic,  Persoz),  needles.  (Gahonn.)  From  alcohol  it  orjs« 
tallises  in  shining  rhombic  prisms  one  or  two  inches  long,  with  angles  of 
114^  and  6S°.  The  sharp  edges  are  mostly  truncated;  the  base  is  replaced 
by  two  principal  faces  and  three  smaller  ones.  (Laarent.)  Melts  at  175^ 
(Laurent)^  at  175°  — 180°  (Persoz);  and  on  cooling  congeals  into  a  mass 
of  needles.  (Lanreni)  While  the  melted  acid  is  solidifying,  namerous 
small  bubbles  are  evolyed  from  the  still  liquid  part,  which  for  the  most 
part  burst  on  the  surface.  (Persoz.)  The  acid  may  be  volatilised  and 
distilled  at  a  higher  temperature  without  decomposition.  (Cahours, 
Laurent)  Boils  at  275° —  280°,  but  sublimes  even  at  a  lower  tempera- 
ture. (Persoz.)  Inodorous;  has  a  scarcely  perceptible  taste.  The  solu- 
tions redden  litmUs.     Permanent  in  the  air.     (Laurent.) 

Cahours. 
a.  b, 

16  0     96    ....    63-15    63*46    ....     63-18 

8H    8     ....      5-26    4-71     ....       5-19 

6  0    48    ....     31-59    31-83    ....     31-63 


CWfiW  . 

16  C     

8H     

6  O     

..    96 

8 
..     48 

152 

....  100-00    ........  100-00    ....  100-00 

Laurent.                Hempel.      Bertagnini. 

a,                b. 
62-92    ....               ....     62-83     ....     63-16 

5-22     ....    5-30    ....       5-36    ....       5-42 
31-86     ....               ....    31-81     ....     31-42 

CWH«0«    

.  152 

100-00    ....               ....  100-00    ....  100-00 

Iiomeric  with  methylsalicylic  acid  and  formobenzoilic  acid. 

Cahonrs  examined  the  acid  from  stearoptene  of  oil  of  anise  (a),  and  from  anisylona 
acid  (b);  Laurent,  the  add  from  oil  of  tarragon  (a),  and  later  that  from  oil  of  anite  (b), 
Hempel'a  add  was  obtained  from  oil  of  fennel  with  chromic  add ;  Bertagnini's  from 
urine  after  anisic  add  had  been  swallow^. 

DecomposUiona.  1.  Bums  easily,  and  with  a  somewhat  fuliginous 
flame,  when  heated  on  platinum-foiL  —  2.  Bromine  converts  it  into  bro- 
manisic  acid.  —  3.  When  chlorine  is  passed  through  melted  anisic  acid, 
hydrochloric  acid  and  chloranisic  acid  are  formed.  (Laurent.) —  4.  Pen" 
tachlorde  of  phosphorus  acts  violently  on  anisic  acid,  forming  hydrochloric 
acid, .  chlorophosphorio  acid,  and  chloranisyl.  (Cahours.)  —  5.  Digested 
vriih  fuming  sulphuric  acid,  gr  heated  with  oil  of  vitriol  to  110^,  it  yields 
sulphanisic  acid.  (Zervas.)  Anisic  acid,  heated  with  fuming  sulphuric 
acid  to  140°  —  200  ,  forms  bisnlphanisolic  acid,  with  evolution  of  carbonic 
acid  : 

CMH«0«  +  4SCH,H0  =  CMH8S<0"  +  4HO  +  2C0«. 

If  it  were  heated  to  a  higher  degree,  sulphurous  acid  and  other  products 
would  be  formed.  (Zervas.)  —  6.  It  dissolves  in  concentrated  nitric  acid, 
forming  a  compound  analogous  to  nitrobenzoic  acid.  (Weltsieu.)  With 
nitric  acid  it  forms  nitranisic  and  binitranisic  acid.  (Laurent.)  Anisic 
acid  dissolves  in  fuming  nitric  acid  at  a  gentle  heat,  yielding  nitranisic 
acid,  precipitated  by  water;  on  boiling  the  solution,  carbonic  acid  is 
disengaged,  and,  according  to  the  time  for  which  the  action  continues  or 
the  proportions  of  the  substances  employed,  binitranisol  or  ternitranisol 
is  formea,  frequently  also  chryanisio  acid,  and  lastly  picric  acid.   (Cahours.) 
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— 7.  NUrosulphuric  add  disaolves  anisio  acid  readily  at  a  gentle  heat, 
and  when  more  strongly  heated  forms  temitranisol  (xii,  265)  with  disen- 
gagement of  a  gas  contaiuinff  carbonic  acid.  (Cahours.)  —  8.  Distilled 
with  excess  of  barpta,  it  yields  anisoL  (Cahoarsj  Laurent)  —  9.  Taken 
internally,  it  passes  unaltered  into  the  urine.    (Bertaguini.) 

CombiruUwni,  Anisic  acid  is  scarcely  soluble  in  coldj  bat  dutsolvea 
somewhat  freely  in  boiling  water,  from  which  it  crystallises  on  oooling. 

S<dt$  qf  Anisic  Acidt  AnitatM.  —  Anisic  acid  yields,  with  the  alkalies, 
alkaliiie  earUis,  and  earths  properi  soluble  and  crystallisable  salts. 

AniacUe  of  Ammonia.  —  Plates  derired  horn  a  right  rhombic  prism, 
with  lateral  ed^es  of  84°  and  96°;  the  edges  of  the  base  Tare  truncated 
by  faces  which  are  inclined  to  each  other  at  164®  30'.  The  acute 
lateral  edges  are  mostly  truncated.  In  yacuo  at  80"  to  99^  the  crystals 
lose  10 '8  p.  c,  and  leaye  anisic  acid.  (Laurent)  Anisic  acid  dis- 
solyes  readily  in  cold  ammonia,  the  solution  yielding  by  spontaneous 
eyaporation,  fine  large  cubes  resembling  common  salt  The  crystals 
become  opaque  by  exposure  to  the  air.     (Cahours.) 

Laurent. 

C"H«0« 152     ....     89-95 

NH» 17     ....     10-05     10-8 

C^H^NH^O*  169    ....  10000 

The  salt  is  resolyed  by  heat  into  ammonia  and  anisic  acid,  which 
then  shows  a  somewhat  higher  melting  point.  (Plsani,  Compt  rend*  44, 
888.) 

Anisate  ofFotash  crystallises  in  rhombic  or  in  six-sided  plates;  the 
soda-salt  in  needles.  (Laurent.)  Anisate  of  potash  dissolyes  in  anis- 
aloohoL     (Canniiaro  &  Bertagnini.) 

Ani§ate  of  Baryta,  —  Chloride  of  barium  does  not  at  first  precipitate 
anisate  of  ammonia,  but  after  seyeral  minutes  rhombic  scales  are  formed. 
When  hydrate  of  baryta  is  boiled  with  the  acid  and  with  water,  the  hot 
filtrate  yields,  on  oooling,  first  needles  and  then  rhombic  scales.  (Laurent.) 

L&arent. 

C»flW   143      ....     62-55 

BaO 76-6  ....    33-50     34*63 

HO  9      ....      3-96 

C"H7BaO«  +  Aq  ....  228'6  ....  100-00  . 

Anitate  ofStrontia.  •—  Chloride  of  strontium  does^  not  at  first  precipi- 
tate anisate  of  ammonia,  but  after  some  time  six-sided  or  rectangular 
plates  are  formed.     (Laurent) 

Aniiate  of  Lime,  *—  Anisate  of  ammonia  immediately  precipitates 
chloride  of  calcium.  When  the  mixture  is  sufficiently  diluted^  it  first 
yields  fine  needles  and  afterwards  rectangular  plates.     (Laurent) 


ANISIC  ACID.  127 

Animte  of  Ammonia  produces  no  precipitate  with  solution  of  sulphate 
of  magnena;  with  dilute  solution  of  alum,  shining  needles  are  slowly 
formed. 

With  protosulphate  of  manganese,  small  crystals  are  gradually  formed. 
Sulphate  of  zinc  is  precipitated  white.     (Laurent.) 

Amsate  of  Lead  crystallises  from  the  boiling  aoueous  solution  on 
cooling  in  pearly  scales,  which  are  but  slightly  soluble  in  cold  water. 
(Gahours.)  Anisate  of  ammonia,  mixed  warm  with  acetate  of  lead^  pro- 
duces microscopic  needles.     (Laurent.) 

CahouTft. 
in  ifaeuo  at  120^. 

16  C 96     ....    .37*68    36*43 

7H 7      ....      2-75    2-77 

6  0 40      .«.    15-69 

PbO    111-8  ....     43-88 

Cttfi^PbO* 254*8  ....  10000 

Cahours  it  flnt  adopted  ttat  formiiU  C^WTM'. 

ft 

Anisic  acid  precipitates  the  sesqui-salU  of  iron^  but  not  the  proto- 
salts.  (Cahours.)  Anisate  of  ammonia  gives,  with  sesquichloride  of  iron^ 
a  yellow  precipitate,  composed  of  microscopic  needles.     (Laurent.) 

The  ammonia-salt  does  not  yield  precipitates  with  the  chlorides  of 
cobalt  and  nickel;  with  acetate  of  oopper>  it  forms  a  bluish-white  pre- 
cipitate; with  mercurous  nitrate,  a  white  precipitate.  Mixed  warm 
with  a  solution  of  mercuric  chloride,  it  deposits  microscopic  needles. 
(Laurent.) 

Aniiote  of  RUver.  — Anisic  acid  forms,  with  oxide  of  silver,  a  colour- 
less salt,  but  slightly  soluble  in  cold  water,  crystallising  from  boiling 
water  in  fine  needles.  (Cahours.)  —  Anisate  of  ammonia  gives,  with  a 
boiling  solution  of  silver,  a  white  precipitate,  crystallising  in  needles 
(Laurent.)  —  The  precipitate  is  composed  of  shining  scales,  greasy  to  the 
touch.     (Hempel.) 

Cahoara.      Laarent.       Hempel. 
Dried  in  vacuum  at  120^ 

16  0   96    ....     87*06    3704    ....  ....     3674 

7H 7    ....       2-70    2*37     ....  ...       2-81 

AgO 116     ....     44-79    44-71     ....    44-71     ....     4467 

5  O   40     ....     15-45     15-88     ....  ...     15*78 


C»«irAgO» ,....,..  259    ....  100*00    100*00    ....  ..*.  100-00 

Anisic  acid  is  readily  soluble  in  alcohol  and  ether,  especially  with 
the  aid  of  heat  (Cahours,  Laurent);  the  saturated  alcoholic  solution  soli- 
difies on  cooling.     (Persoz.) 

According  to  Persoz,  ooabellic  acid  is  but  slightly  soluble  in  oold  ether ;  badianic 
acid  easily ;  Hempel  found  no  difference  between  the  dissolved  and  the  undissolTed 
portion* 
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Sulphanisic  Acid. 

CMH»S»0«  =  C"H»0«,2S0«. 

Louis  Zeryas.     Ann,  Phai^m.  103,  339. 
LiMPRiCHT.     Briefliche  Miitheilung, 

Sulfaniainiduref  AnwchwtfeMure. 

Preparation.  Anisic  acid  is  heated  with  oil  of  vitriol  to  110°,  or 
mixed  with  so  much  faming  sulphuric  acid  that  the  mass  remains  syrupy, 
and  heated  for  two  hours  in  the  water-bath,  or  till  the  solution  obtained 
remains  clear  on  being  mixed  with  water;  the  liquid  is  then  diluted  with 
water,  and  carbonate  of  lead  is  added  in  excess;  the  solution  is  filtered 
while  boilinjT^  and  the  insoluble  residue  is  repeatedly  boiled  with  water,  as 
long  as  needles  of  anisate  of  lead  continue  to  form  on  the  cooling  of  the 
filtrate.  These,  when  decomposed  by  sulphuretted  hydrogen,  yield  sul- 
pbanisic  acid.  (Zervas.)  —  Limpricht  treats  anisic  acid  with  anhydrous 
sulphuric  acid,  and  obtains  the  pure  acid  by  decomposing  the  lead-salt 
with  sulphuretted  hydrogen. 

Prapei'Hes,  When  obtained  by  slow  eyaporation  of  the  aqueous 
solution,  it  forms  needles,  permanent  in  air,  which  lose  6*9  p.  c.  water  at 
lOO"*  (2H0  =  7*2  p.  0.)  and  are  then  not  further  altered  at  170^ 
(Zervas.) 

Zerras. 

2S     32    ....     13-79    ........     14-12 

C"H»0"   200    ....     86-21 

CWH»S«0>>    232     ....  10000 

The  aqueous  solution  of  sulphanisic  acid  may  be  boiled  without  ander<- 
goinff  decomposition. 

The  sulphanisates  of  ammonia,  potash,  and  soda  crystallise  readily, 
the  first  in  beautiful,  long,  slender  needles. 

Sulphanitate  of  Baryta  is  obtained  by  saturating  the  acid  with  car- 
bonate of  baryta.  It  forms  beautiful  crystals,  which  give  off  4*7  p.  c. 
water  at  170  .  (Zervas.)  After  drying  over  oil  of  vitriol,  it  gives  off 
16-9  p.  c.  (8  At)  water  at  180°.  (Limpricht.)  Readily  soluble  in 
water,  less  soluble  after  repeated  recrystallisation.    (Zervas.) 

Easily  soluble  in  water;  precipitated  in  needles  from  the  aqueous 
solution,  by  alcohol.     (Limpricht.) 

Zenras. 
at  100°. 

16  C     96      ....    24-92 

6  H    6      ....       1-56 

2  Ba  137-2  ....    35-62     35-71 

2S     32      ....      8-31 

12  O     96      ....     24-92 

2Aq  18      ....       4-67     4-7 

C"a«Ba«3«0'»,2Aq ....  385-2  ....  10000 
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Ai  180^  Limpricht. 

CWH«S20»2 230      ....    62*64 

2  Ba     137*2  ....     37*36    37 1 

C"H«Ba*S20»    367*2  ....  100*00 

SulphaniscUe  of  Magnesia.  —  Needles,  readily  soluble. 

SvlphanimU  of  Lead.  —  a.  Acid. — Nodular  crystals  easily  soluble 
in  cold  and  in  hot  water.  After  drying  oyer  oil  of  vitriol  it  loses  8*0  p.  c. 
water  (2  At.)  at  ISO".     (Limpricht.) 


CWH»8«0" 

Pb    

Ai  180^ 

233    ....    69*96 

104    ....    30*04 

Limpricht. 

•..••M«            M.7    O 

CWHThS*©" 

337    ....  10000 

5.   Neutral. — (Pr«para/t<m  p.  128). ..  Beautiful  needles,  which   after 
drying  at  100°,  £pye  off  d'81  p.  c.  water  (calculation  3*95  p.  o.)  at  175^ 

iZervas.)     After  drying  over  oil  of  yitriol,  it  gives  off  14*8  p.  o.  water 
8  At.)  at  1 80^.     (Limpricht.) 

Scarcely  soluble  in  cold  water,  readily  in  boiling  water,  but  its  sola- 
bility  is  diminished  by  repeated  crystallisation.     (Zervas.) 


16  C      M 

Dried  at  100^ 
96 

....    21*05     .. 
....       1*75     .. 
....    45*60    .. 
....       7*00    .. 
....     24*60    .. 

Zenras* 
20*99 

8H     .. 

8 

1-79 

2Pb    .. 

2S      .. 

14  O     .. 

208 

32 

112 

•...••     4v*4o 

7*05 

24*72 

CMH«Pb«S»0«,2Aq  456    ....  100*00    10000 

Stdphanisate  of  Silver.  —  Obtained  by  treating  the  acid  with  carbo* 
nate  of  silver.  Sparingly  soluble  in  water,  especially  after  reciystallis- 
ing.  (Zervas.)  Nodular  crystals,  sparingly  soluble  in  water.  (Lim- 
pricht.) 


Anisate  of  MeihyL 

C"ffw  =  C»H»0,C»H'0«. 

Cahotos.  N.  AnrkChim.  Phyi.  14,  493;  J.  pi\  Chem.  36,  429;  further 
N.  Ann.  Chim.  Phys.  23,  251 ;  J.  pr.  Chem.  45,  147  j  Pharm. 
CenJtr.  1845,  900. 

AiUt9aure9  Methyloxyd,  AnUate  de  MeihylHe,  Ani^fitrmeMter. 

JBhrmation*  1.  From  anisic  acid  and  wood-spirit.  —  2.  Chloride  of 
anisyl  mixed  with  wood-spirit  becomes  heated  and  forms  anisate  of 
methyl,  precipitable  from  the  mixture  by  water. 

PreparaUa7i,    2  parts  of   anhydrous  woodnspirit  are  mixed  with 

yOL.   XIII.  K 
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1  part  of  crystallised  anisic  acid  and  1  part  oil  of  vitriol,  and  the  deep 
carmine-red  mixture  is  distilled.  Wood-spirit  passes  over  first,  then 
anisate  of  methyl,  as  a  heavy,  quickly  congealing  oil,  which  is  washed 
with  a  warm  solution  of  8od%  then  with  water,  and  crystallised  two  or 
three  times  from  alcohol  or  ether. 

FropeHies.  White,  shining,  broad  scales.  Melts  between  46°  and 
47"^  and  solidifies  into  a  white  crystalline  mass  on  ooolinff.  Boils  at  a  very 
high  temperature  and  passes  orer  undocomposed.  Smells  faintly  of  anise. 
Tastes  hot  and  burning. 


IQ  P 

>.».!  108 

• 

t..i     65*06    ... 

....         O  \f£      ... 

....     28'92     .... 

Cahoun. 
64-86 

10  H 

.....     10 

6-06 

6  O 

•••■      48 

....    29-08 

C«HWO«    ... 

166 

....  100-00    ... 

10000 

Isonierio  with  ethylBalicylic  add. 

DeGomj^oikion*  1.  Chlorine  and  hrwnine  act  violently  on  anisate  of 
methyl,  eliminating  large  quantities  of  hydrochloric  or  hydrobromic  acid, 
and  ;^ieldinff  crystallisable  products  in  which  hydrogen  is  replaced  by 
clilorine  or  bromine.  —  2.  Fuming  nitric  acid  forms  nitranisate  of  methyl, 
with  violent  action.  —  d.  Ammonia  seems  to  act  with  anisate  of 
methyl  in  the  same  manner  as  with  salicylate  of  ethyl  (xii,  259).  ^ 
4.  Concentrated  solution  of  potash  boiled  with  anisate  of  methyl  yields 
wood-spirit  and  anisate  of  potajsh. 

Anisate  of  methyl  is  insoluble  in  water,  abundantly  soluble  in  alcohol 
and  ether,  especially  on  the  application  of  heat. 


Anisate  of  Ethyl, 

Cahoubs.  N,  Ann.  Chim.  Phys.  2,  292;  J,  pr.  Chem.  24,  351;  Compt. 
rend.  19,  775;  iT.  Ann.  Chim.  Phys.  14,  492;  J.pr.  Chem.  SQ,  427; 
further:  N.Ann.  Chim.  Phys,  23,  351;  J.pr.  Chem.45, 147;  Pharm. 
Centr.  1845,  900. 

Aninc  Ether,  Animnmiter. 

Formation.  1.  From  anisic  acid  and  alcohol.  ^  2.  Chloride  of  anisyl 
mixed  with  strong  alcohol  becomes  heated,  and  forms  anisic  ether  precipit- 
able  by  water. 

Preparation.    Absolute  alcohol  is  nearly  saturated  with  anisic  acid 

at  50°  —  60°;  hydrochloric  acid  gas  is  passed  through  the  liquid  as  long 

as  it  continues  to  be  absorbed;  and  the  fuming  liqnid  is  distilled.     From 

the  liquid  saturated  with  hydrochloric  acid,  water  precipitates  unaltered  anisic  acid. 

Chloride  of  ethyl  passes  over  first,  then  alcohol,  and  lastly  anisic  ether, 

which,  by  washing  with  carbonate  of  soda  and  then  with  water,  is  freed 

from  adhering  hydrochloric  acid,  anisic  acid  and  alcohol,  and  rectified 

over  chloride  of  calcium.     Cahours  at  first  recommended  a  final  rectification  over 
excets  of  onde  of  lead. 
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Properiia.     Coloarless  liquid^  denser  than  water.     Boils  at  250^  to 
255*^.    Odour  similar  to  that  of  anise-camphor j  taste  warm  and  spicy. 

Cahoun. 
formerly.         later, 

66*70    66-76    ....    66-56 

6-67    6-28    ....      6-76 

26*68    26*96    ....    26*68 


20  C     

120 

12  H    

...........     12 

6  0    

48 

*•»• 


0»H»0«    180    ....  10000    10000    ....  10000 

DecomfiosUiom,  1.  Anisic  ether  becomes  slowly  acid  when  exposed 
to  the  air.  —  2.  It  is  strongly  heated  by  dropping  bromine  into  it, 
evolving  a  large  quantity  of  hydrobromio  acid  ana  solidifying  in  crystals 
of  bromanisic  ether.  —  3.  In  dry  chlorine ^as  it  is  converted  into  neeales  of 
chloroanisic  ether.  —  4.  Anisic  ether  dissolves  in  fuming  nitric  acid  with 
evolution  of  heat^  forming  nitranisic  ether,  precipitable  by  water.  — 
5.  Ammonia  does  not  diss<9ve  the  ether,  but  after  long  continned  action 
forms  ciystalline  anisamide.  —  6.  Boiled  with  a  taltUion  of  potash,  it  is 
readily  decomposed  into  alcohol  and  anisate  of  potash. 

Anisic  ether  is  insoluble  in  water,  readily  soluble  in  alcohol  and  ether. 


Hydrochlorate  of  Anisene  C"H*0»,HCl  f 

Cannizabo  u.  Bertaoniki. 

The  upper  layer  of  liquid  obtained  by  passing  hydrochloric  acid  gas 
through  anisalcohol  (p.  120)^  yields^  when  washed  with  dilute  solu- 
tion of  carbonate  of  potash  and  afterwards  with  water,  a  colourless  oil, 
which  has  a  fruity  odour  and  burning  taste,  forms  sal-ammoniac  and 
anisalcohol  when  treated  with  alcoholic  ammonia,  and  appears  to  be 
decomposed  by  aaueous  solutions  of  the  alkaline  carbonates.  It  acts 
violently  on  anisalcohol,  forming  hydrochloric  acid,  anisic  acid  and  a 
resin  insoluble  in  alcohol  and  ether,  soluble  in  chloroform. 


Thianisioli 

C"HWO»  =  C"H>0*,SM 
Cahgubs.    Oompt  rend.  25,  458. 

Hydrure  de  iuffMeyle.    (Gerhardt,  Troiti  3,  360.) 

Formation.  1.  By  the  action  of  sulphide  of  ammonium  on  alcoholic 
anisylons  acid  (p.  121).  —  2.  By  the  action  of  hydrosulphuric  acid  on 
anishydramide. 

when  hydrosulphuric  acid  is  passed  through  alcoholic  anishydramide 
to  saturation,  the  liquid  becomes  turbid  and  deposits  pulverulent 
thianisiol,  which  is  obtained  white  by  washing  with  alcohol. 

K  2 
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Oxyhromine-nucleus  C**H^BrO'« 

Bromide  of  Anisyl« 

•  ■ 

Cahours.     Compt.  rend,  19,  795;  N",  Ann.  Chim.  Phys.  14,  486;  J.  pr. 
Chem.  36,  422;  abstr.  Ann,  Fhaitn.  56,  307. 

Bromure  d^anisifle,  AnUylbrwnUrf  Brommtityl, 

Formation  and  PrepatxUion,  Anhydrons  bromine  is  added  drop  hj 
drop  to  anisylous  acia  (an  excess  of  bromine  mast  be  avoided  as  it 
would  yield  a  product  richer  in  bromine).  The  mixture  becomes 
strongly  heated,  gives  off  hydrobromic  acid  abundantly,  and  then  solidifies. 
The  product  is  at  once  washed  with  ether,  which  takes  up  an  oil,  and 
the  residue  is  pressed  between  blotting  paper  and  crystallised  from  ether. 

White,  silky  needles. 


7  H   

96 

7 

....   44 -00   ... 
...a    3*26   ... 

....    Of  a1    ...i 

«...   14*oo   ... 

Cahoorf. 
44-47 

Br  

80 

....  37-43 

4  O   

32 

14-61 

CWH^BrO*  ... 

215 

....  100-00  ... 

10000 

It  is  perhaps  bromanisyloos  add.    Gerhardt  {Traiti  3,  372). 

Bromide  of  anisyl  distils  almost  without  decomposition.  A  strong 
boiling  solution  of  potash  converts  it  into  bromide  of  potassium  and  anisate 
of  potash. 


Bromanisic  Acid. 

C"H'BrO«  =  C"ffBrO*,0*. 

Laurent.    Sev,  icient,  10,  16;  J.  pr,  Chem,  27,  243. 
Cahours.    y,  Ann,  Chim.  Phys.  14,  495;  J.pr,  Chem,  36,  430;  abstr. 
Ann,  Pharm.  .56,  311. 

Aeide   bromodraeonitiguef    brotnodraeoniguef    hrodraearique,    hronuulracUiptef 
hr&moaiuiatique,  bromoaniiigue. 

^  Formation  and  Preparation.  When  bromine  is  allowed  to  act  on 
anisic  acid,  acid  fumes  are  evolved  and  the  liquid  becomes  hot.  The 
residue  is  freed  from  excess  of  bromine  by  washing  with  a  little  cold 
alcohol,  and  dissolved  in  boiling  alcohol;  nearly  all  the  bromanisic  acid 
then  separates  on  cooling.  (Laurent.)  Cahours  removes  the  excess  of 
bromine  by  water,  and  to  remove,  a  yellowish  substance,  presses  be- 
tween filtering  paper  the  bromoanislc  acid  which  has  been  crystallised 
from  alcohol,  and  obtains  the  acid  perfectly  white  by  recrystalUsation, 
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Propei^iies,  White,  shining  needles,  which  melt  at  204^  — -  205% 
volatilise  without  decomposition,  and  snblime  in  fine  rectangalar  or 
rhombic,  somewhat  iridescent  plates.     (Laurent.) 


16  C 
7H 
Br 
60 


Laarent.        Cahoars. 

96 

....    41-55 

41-55    ....    41-71 

7 

....      301 

2-96    ....      3-15 

80 

....    34-68 

34-46     ....     34-79 

48 

....    20-78 

2103     ....     20-35 

C"H'BrO«  231     ....  10000    lOO'OO    ....  100*00 

Isomeric  wiUi  methyl-bromosalicylic  add. 

By  distillation  with  excess  of  lime,  or  by  dry  distillation  of  the 
potash-salt,  the  acid  is  resolved  into  carbonic'  acid  and  bromanisol. 
(Cahours.) 

Sparingly  soluble  in  boiling  water. 

Bromanisio  acid  forms  with  ammonia  and  with  the  fixed  alkalis, 
readily  soluble,  crystallisable-salts.  (Cahours.)  The  ammonia-salt  pre- 
cipitates baryta-  strontia-  and  lime-salts  white,  or  if  the  solutions  are 
somewhat  dilute,  yields  needles;  it  does  not  precipitate  magnesia-salts. 
It  precipitates  the  lead-salts  white.     (Laurent.) 

Bromanisate  of  Silver.  —  Bromanisate  of  ammonia  forms  with  salts  of 
silver  a  white  precipitate,  which,  when  dried  at  100'',  contains  82-14  p.  o. 
of  silver  and  is  therefore  C^H'BrAgO*  (calculation  requires  31*07  p.  c). 
(Laurent.) 

Bromanisic  acid  dissolves  pretty  readily  in  alcohol  and  ether, 
especially  with  the  aid  of  heat 


Bromanisate  of  Methyl. 

CWH'BrO*  =  C«H»0,C"H«BrO*. 

Cauours.    N*  Ann.  Chim.  Phy$.  14,  503;  J.pr.  Chem.  36,  436. 
Bronumuaie  de  methyiine,  Bnmamtform^ert 

Formation  and  Freparaium, —  1.  When  bromine  is  poured  drop  by 
drop  on  anisate  of  methyl,  the  mass  fuses  from  the  heat  produced,  evolves 
much  hydrobromic  acid  and  becomes  reddish-yellow.  It  is  freed  from 
bromine  and  hydrobromic  acid  by  washing  with  water,  and  recrystallised 
several  times  from  alcohol. 

2.  A  solution  of  bromanisic  acid  in  anhydrous  wood-spirit  is  heated 
in  the  water-bath  for  a  quarter  of  an  hour  with  a  little  oil  of  vitriol,  and 
the  mixture  is  diluted  with  3  or  4  times  its  volume  of  water,  which  causes 
an  abundant  precipitation  of  flakes.  These  are  washed,  first  with 
ammoniacal,  then  with  pure  water,  recrystallised  from  boiling  strong 
alcohol,  and  pressed  between  paper. 
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Fraperties,    Smalli  transparent  prisms^  melting  at  a  gentle  heat. 


18  C 

9H 
Br 
60 


Cahonrs. 

108 

....  44*08  .. 

44-30 

9 

«•••    «/*0/   .. 

3-81 

80 

«..•   Oa'DO   .. 

32-63 

48 

....  19-60  .. 

19-26 

CWH»BrO«    245     ....  100-00    lOO'OO 

Decomposed  into  wood-spirit  and  bromanisate  of  potasb  on  boiling 
with  solution  of  potash. 

Insoluble  in  water.  Dissolves  pretty  readily  in  alcohol  and  wood- 
spirit^  especially  with  the  aid  of  heat,  less  readily  in  ether. 

Bromanisate  of  Ethyl. 

(T^H^BrO*  =  C*H»0,C"H«BrO». 

Cahours.    iV.  Ann.  Chim.  Phys.  14>  499;  J.  p7\  Cfhem.  36,  836, 
Bromanitic  etheVf  Bromanisvineater, 

Preparation.  1«  When  bromine  is  added  drop  by  drop  to  anhydrous 
anisic  ether,  the  liquid  solidifies^  with  rise  of  temperature  and  evolution 
of  hydrobromic  acid.  The  mass,  when  freed  by  washing  with  water, 
from  bromine  and  hydrobromic  acid,  pressed  between  paper  and  dissolved 
in  boiling  alcohol,  crystallises  on  cooling.  —  2.  Hydrochloric  acid  gas  is 
passed  through  a  solution  of  bromaniaic  acid  in  absolute  alcohol.  The 
product  obtained  from  the  liquid,  when  washed,  first  with  alkaline  then 
with  pure  water,  and  several  times  crystallised  from  alcohol,  exhibits  the 
same  properties  as  that  obtained  according  to  1. 

White,  shininff  needles.  Melts  at  a  moderate  heat,  and  yolatilises 
when  more  strongly  heated. 


Cahonrs. 


20  C 
11  H 
Br 
6  O 


120 

....   40  Oo   •>.• 

....  46-52 

11 

....      4  ^4    .... 

....   4-37 

80 

I...   oU*o*r   ...a 

....  30-94 

48 

•••.   10*04   .... 

....  18-17 

C»H"Bi06  259     ....  10000    100-00 

Boiled  with  a  solution  of  potash,  it  splits  up  into  alcohol  and  bromani- 
sate of  potash.  Does  not  appear  to  be  further  changed  by  excess  of  bro- 
mino. 

Dissolves  readily  in  alcohol  and  ether,  not  in  water. 


OxytMorine-nucleus  C^H'CIO*. 

Chloride  of  Anisyh 

C"H^C10*  =  CWH^CIO*,©*. 

CAHoxms.     (1848.)    iV.  Ann.  Chim.  Phys.  23,351;  J.  pr.  Chem.  45, 
147;  extract  Jinn.  Pharm.  70,  47, 

Formation  and  Preparation*    Pentachloride  of  phosphorus  acts  vio- 
lently on  anisic  acid,  eliminating  a  considerable  quantity  of  hydrochloric 
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acid,  and  forming  a  mixinre  of  chlorophosphoTio  acid  and  chloride  of 
aiiisyl,  from  which  the  chlorophosphoric  acid  may  he  distilled  off  first, 
and  then,  chloride  of  anisyl  collected  in  a  fresh  receiver  hetween  250°  and 
270^.  This  product  is  washed  with  cold  water^  then  with  dilute  solution 
of  potash,  and,  after  separation  of  the  potash,  rectified  over  chloride  of 
calcium. 

Properties.    Colourless  liquid  of  sp.  gr.  1*26  at  15^,    Has  a  pene- 
trating odour.     Boils  at  262''. 


16  C  

7  H  

96   ....  56*33  .. 

Cahonrt. 

......  56*05 

4*30 

CI  

4  0  

35*4  ....  20*78  .. 

32  ....  18*79  .. 

20-98 

18*67 

CWH'CIO^  

170*4  ....  100*00  .. 

100*00 

Decompositions.  1.  In  contact  with  moist  air,  it  rapidly  form» 
hydrochloric  and  anisic  acid.  —  2.  Becomes  heated  with  strong  wood- 
spirit  or  alcohol,  whereupon  water  separates  from  the  mixture  the  ether 
of  anisic  acid.  —  3.  With  dry  ammonia-gas  it  forms  anisamide.  — 
4.  With  aniline  it  forms  anisanilide. 

Cahours  had  before  obtained  by  the  action  of  chlorine  on  anisjlons  acid,  a  crystal- 
line product,  to  which  he  gave  the  formnla  C^H^CIO'*,  but  which  he  did  not  examine 
more  closely.     (Compt.  rend.  19t  795.) 


Chloranisic  A^id. 

C^mClO*  =  C"ffC10»,0*, 

Laurent.     (1842.)    Bev.  scient,  10,  15;  J.  pr.  Chem.  27,  243. 
Cahours.    N.  Ann.  (Mm.  Fhys.  14,  497;  J.pr.  Chem.  36,  432;  P/iarm. 
CiW^r.  1845,  901. 

Aeide  chlorodraeonisigue,  ehlordracaeigue,  cMoranUaiique,  chlorottnisiqucj  CMor- 
aniat&ure. 

Formation.    By  the  action  of  chlorine  on  anisic  acid. 

Preparation.  1.  Chlorine  is  passed  through  melted  anisic  acid, 
whorehy  h;y'drochloric  acid  is  evolved,  and  the  product  is  purified  by 
crystallisation  from  alcohol.  (Laurent.)  —  2.  When  finely  powdered 
anisic  acid  is  introduced  into  a  bottle  filled  with  dry  chlorine  gas, 
the  chlorine  is  rapidly  absorbed,  being  replaced  by  hydrochloric  acid 
gas.  This  is  displaced  by  a  current  of  dry  air,  and  the  solid  product  is 
washed  with  water  and  repeatedly  crystallieed  from  alcohof  of  40°. 
(Baum^?  Gm.)     (Cahours.) 

Properties.  Colourless,  slender,  highly  lustrous  needles.  Inodorous. 
Sublimes  in  rhombic  needles  with  lateral  edges  of  about  138°  and  42^ 
(Laurent.)  Melts  at  about  180°  (Laurent);  near  176°.  (Cahours.)  May 
be  distilleid  without  decomposition. 
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16  C    

7  H  

....    96      ....    51-50 

Laurent.        Cahoan. 

••••  •..     52*21     ••••     51*47 
3-68     ....      3-87 

CI  

6  0  

....    85-4  ....     19-00 
....     48      ....     25-75 

18-66     ....     18-97 

25-45     ....     25-69 

C"H7C10« .... 

....  186-4  ....  100-00 

100-00    ....  100-00 

Isomeric  with  methyl-chlorosalicylic  acid. 

Decompositions,  1.  The  acid  does  not  appear  to  be  further  cban^d 
by  chlorine,  even  in  sunshine.  —  2.  Heated  with  strong  bases,  it  splits 
up  into  carbonic  acid  and  chloranisol.  The  potash-salt  yields  by  dry 
distillation  an  oil  containing  chlorine,  probably  chloranisol,  and  leaves 
a  residue  of  carbonate  of  potash  and  charcoal.     (Gahours.) 

Combinations.  Chloranisic  acid  is  nearly  insoluble  in  water.  (Lau- 
ren t.^  It  dissolyes  in  warm  sulphuric  acid,  partly  crystallising  in  fine 
needles  on  cooling;  water  precipitates  it  completely  from  the  solution. 

With  ammonia,  potash,  and  soda,  cliloranisic  acid  forms  soluble  crys- 
tallisable  salts.  (Gahours.)  The  ammonia-salt  forms  crystalline  precipi- 
tates with  moderately  diluted  solutions  of  the  chlorides  of  barium- 
strontium  and  calcium.  It  precipitates  lead  and  silver-salts  white. 
(Laurent.) 

Chloranisic  acid  dissolves  readily  in  alcohol  and  ether,  especially  on 
application  of  heat. 


Ghloranisate  of  Methyl, 

C"I1»C10«  =  C»H»0,C»H«C10». 

Cahours.     (1845.)     iV^  Ann,  Chim.  Phys.  14,  504;  J.  2>r.  Chem.  36, 
434. 

Anisaio  of  methyl  treated  with  dry  chlorine,  evolves  hydrochloric 
acid  and  forms  a  crystallised  compound,  which  when  heated  with  potash 
is  resolved  into  methylic  alcohol  and  chloranisic  acid. 


Ghloranisate  of  Ethyl. 

C*»H"C10«  =  C*H»0,C"H«C10». 

Cahoubs.    N.  Amu  Chim.  Phys,  14,  500;  J.  pi\  Chem.  36.  434. 

Preparation.  When  anisic  ether  is  poured  into  a  bottle  filled  with 
chlorine,  shining  crystals  soon  make  their  appearance  on  the  sides  of  the 
vessel,  and  are  purified  like  bromanisate  of  ethyl  (p.  134). 


Cahours. 

20  C     

120     ....    5607    ... 

55-93 

11  H    

11      ....      514    ... 

5-07 

CI    

35-4  ....     16-36    ... 

16-17 

6  0    

48      ....     22-43    ... 

22-83 

C»H"C10« 

—  214-4  ....  100-00    ... 

100-00 
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NUr<hnucleu8  C^XH*. 


Nitroxylol. 

C»NH»0*  =  C"XH*. 

Cahours.     Compt.  rend,  30,  319. 

Church.    rhU,  Mag,  J.  4,  Ber,  9,  453;  J.  pr,  Chem,  67,  44. 

Foi*matt(m  and  Preparation,  Xylol  forms,  with  fuming  nitric  acid, 
liitro-  and  binitro-xylol.  (Cahours.) —  2.  Xylol,  or  the  portion  of  light 
coal-tar  oil  boiling  between  124^  and  130°  (p.  117),  is  dissolved  in  cold 
nitric  acid  of  sp.  gr.  1*5,  and  the  product  is  precipitated  by  water, 
and  freed  from  nitric  acid  by  washing  with  water.     (Church.) 

Properties.  Yellow  oil  heavier  than  water.  Has  a  less  pleasant 
odour  than  uitrobenzol.  (Church.)  It  is  transformed  into  xylidine  by 
reducing  agents.  (Cahours,  Church.)  With  fuming  sulphuric  acid  it 
forms  nitrosuiphoxylolic  acid.     (Church.) 

Nitrosulphozylolic  Acid. 

C"NH»S«0'«  =  C"XH",2S0». 

CuuRCU.    Phil,  Mag,  J.  [4],  455;  J,  pr.  Chein.  47,  45. 
NiiroseyloUchwefi'dure, 

Known  only  as  a  baryta-salt. 

Foi-maiion  and  Preparation  of  the  Bai*ytar$alt,  —  Nitroxylol  is  dis- 
solved in  fuming  oil  of  vitriol,  and  the  solution,  after  being  kept  for  an 
hour  at  a  temperature  of  100^  is  left  to  itself  for  three  days,  then  distilled 
with  water,  neutralised  with  carbonate  of  baryta,  and  filtered.  The 
filtrate  evaporated  nearly  to  dryness,  leaves  nitrosulphoxylolate  of  baryta 
in  the  form  of  a  crystalline  lemon-yellow  powder. 

Church* 

Ba  68-6  ....     22-97     225 

CMNH8S*0»<» 280      ....    77-03 

C»*NH^BaS20*® 298*6  ....  lOO'OO 

Oxynvtro^ucUus  C**XH^O*, 

Nitranisic  Acid, 
C"NH'0»  =  C"XH'0',0*. 

Cahours.    (1845.)    iT.  Ann,  Chim.  Phys,  2,  297. 
Laurent.    Rev.  icient,  10,  13;  J.  pr.  Chem.  27,  241;  Phavfti.  CeniVi 
184G,  902. 

Adde  miroanmgue,  niirodraconMque,  nitranUaiigue,  Anissatpeiertaure. 

Formatum.  By  the  action  of  boiling  nitric  acid  on  anisQMMimphor 
(Cahours)  on  oil  of  tarragon  (Laurent),  or  on  anisic  acid^ 
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Preparation,  1.  Anise-camphor  is  boiled  with  nitric  acid  of  36°  Bm. 
till  the  oil  which  first  forms  is  perfectly  dissolved  in  the  boiling  liquid; 
water  is  then  added,  which  on  cooling  precipitates  the  uitranisic  acid  in 
yellow  flakes.  The  product  is  washed  with  water  till  the  washings  have 
scarcely  any  acid  taste,  and  then  dissolyed  in  ammonia;  the  ammonia- 
salt,  after  being  several  times  recrystallised  till  scarcely  a  trace  of  yellow 
remains,  is  dissolved  in  water;  and  the  nitranisic  acid  is  precipitated  by 
the  addition  of  an  acid:  it  is  obtained  pnre  by  washing  with  distilled 
water.  (Cahonrs.)  —  2.  The  mother-liquor  of  anisate  of  ammonia  ob- 
tained in  the  preparation  of  anisic  acid,  which,  besides  nitrodraeona-' 
sate  d^ammoniaqtie,  contains  already  sonje  nitranisate  of  ammonia,  is 

Precipitated  by  nitric  acid;  and  the  precipitate  is  washed  with  water^ 
ried,  and  boiled  with  nitric  acid  for  half  an  hour.  On  cooling,  short 
four-sided  prisms  are  deposited,  which  when  washed  with  water  and 
dissolved  in  boiling  alcohol,  are  at  once  precipitated  in  fine  needles  on 
cooling.    (Laurent.) 

ProperUes,  Colonrless  or  pale-yellowish  needles.  It  is  deposited  in 
small  shining  needles  on  the  cooling  of  the  boiling  aqueous  or  weak 
alcoholic  solution.  —  Melts  at  175 — 180°,  and  sublimes  at  a  higher  tem- 
perature without  decomposition.  The  angles  of  the  lateral  edges  of  the 
crystals  obtained  by  sublimation,  measure  respectively  about  114°  and 
66^;  in  those  crystallised  from  nitric  acid,  to  about  102^  (Laurent.) 
When  carefully  heated,  it  sublimes  partly  undecomposed,  as  a  yellow 
powder,  while  another  portion  turns  black  and  emits  a  suffocating  odour. 
(Cahonrs.)     Inodorous;  tasteless.     (Laurent.) 

Cahoan.      Laurent. 

16  C     96     ....    48-73    4881     ....    49*07 

N    14    ....      7-11     7-27     ....      7-37 

7  H    7     ....      3'55    3-10    ....      8-60 

10  O    80    ....    40-61     40-82    ....    3996 

C?«NHW»  197     ....  100-00     100-00    ....  lOO'OO 

Decompositions.  1.  In  the  distillation  of  20  —  30  gr.  of  nitranisic 
acid,  decomposition  ensues,  attended  with  emission  of  light;  after  a  few 
grammes  have  passed  over.  •—  2.  Nitranisic  acid  is  not  changed  by  nitric 
acid,  chlorine  or  bromine.  (Laurent.)  —  3.  It  is  violently  acted  upon, 
when  heated,  hy  pentachloride  of  phosphorus^  forming  chloropnosphoric  acid 
and  a  dark  yellow  liquid  which  behaves  like  nitrochloranisyl.     (Cahonrs.) 

—  4.  With   sulphide  of  ammonium  it  yields  anisamic  acid.     (Ziniu.) 

—  5.  By  boiling  with  iuZp^t^  0^ ammonia,  it  is  decomposed  like  nitro- 
naphthalin.     (Piria.) 

Combinations,  Nitranisic  acid  is  yery  sparingly  soluble  in  cold  water, 
somewhat  more  in  boiling  water.     (Cahonrs.) 

With  ammonia,  potash  and  soda,  nitranisic  acid  forms  salts  which  are 
readily  soluble  in  water.  The  ammonia-salt  crystallises  in  beautiful 
needles,  sphericall^r  grouped.  (Laurent.)  The  banrta,  strontia,  lime  and 
magnesia-salts  of  nitranisic  acid  are  sparingly  soluble.  (Cahonrs.)  The 
baryta  and  strontia-salts,  obtained  by  precipitating  nitranisate  of  ammonia 
with  chloride  of  barium  or  strontium,  form  ramified  needles;  the  lime-salt, 
a  precipitate  composed  of  small  spherical  granules ;  the  xnagnesia-salt. 
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obtained  from  nitranisato  of  baryta  and  sulphate  of  magnesia,  forms 
radiated  needles.  From  sulphate  of  manganese,  nitranisate  of  ammonia 
precipitates  microscopic  bundles  of  needles ;  from  zinc-salts,  a  white 
precipitate  composed  of  needles.  It  precipitates  alumina-salts  white; 
sesquiohloride  of  iron  yellow;  cupric  salts  bluish-wbite;  lead-ealts  white. 
The  chlorides  of  cobalt  and  nickel  and  mercuric  salts  form  but  slight 
precipitates  with  nitranisate  of  ammonia.    (Laurent.) 

NUranUate  of  Silver. —  Nitranisate  of  ammonia  precipitates  silver- 
salts  white.     (Laurent.) 

At  120**  in  vae.  Cahoure.      Laurent. 

16  C   96  ....  31-56    31-89 

N  14  ....      4-61 

6  H  6  ....       1-97     1-78 

Ag 108-1  ....  35-55     35-52     ....     35-67 

lO^O  80  ....  26-31 

C^«NH«AgO» 304-1  ....  100-00 

Nitranisic  acid  is  insoluble  in  water.     (Cahours.) 
It  is  moderately  soluble  in  hot  alcohol;  the  solution  solidifies  on 
cooling.     It  dissolves  in  ether^  especially  on  application  of  heat. 


Nitranisate  of  Methyl, 

C*«NH»0^«  =  C*H«0,C"XH»0». 

Cahours.  N.  Ann.  Chim.  Thyt,  14,  504;  J.  pr.  Chem.  36,  435;  Fharm. 
Centr.  1 845,  903. 

NitrardsaU  de  meihyjhie,  Nitranirfitrmeiter. 

Formation  and  Preparation.  1.  Nitranisic  acid  is  boiled  with  wood- 
spirit  and  oil  of  vitriol.  —  2.  Anisate  of  methyl  is  dissolved  in  fuming 
nitric  acid,  and  the  product  is  precipitated  by  water,  and  crystallised 
several  times  from  alcohol. 

FroperHes,  Broad,  yellowish  plates,  very  much  resembling  nitrani- 
sate of  ethyl.     Melts  near  100°,  and  volatilizes  at  a  higher  temperature. 


18  C   

N   

108 

14 

....  52-17  .. 

,...   6-76  ,. 

4-34  .. 

....  36-73  .. 

Cahours. 
51-85 

9  H  

9 

4-44 

10  O   

80  • 

36-78 

C"NH»0»  

211 

....  100-00  .. 

100-00 

Heated  with  potash,  it  is  resolved  into  wood-spirit  and  nitranisate  of 
potash. 

Insoluble  in  water.  Dissolves  readily  in  hot  wood-spirit  and  alcohol, 
the  greater  part  being  deposited  in  crystals  on  cooling. 
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Nitranisate  of  Ethyl. 

C»NH"0»<^  =  C*H»0,C"XH*0«. 

Cahours.     i\r.  Ann.  Chim,  Phy$,  14^  501. 

MiTSCHEBLicn.    J,  pr,  CJiem.  22,  195j  Pliarm.  Cenlr,  1845,  902* 

Niiranmc  ether,  Nitranitvinetter, 

Formation  and  Preparation.  1.  A  solution  of  nitranisic  acid  in 
absolute  alcohol  is  saturated  at  60*  to  70^,  with  hydrochloric  acid  gas. 
The  liquid  then  becomes  heated,  turns  yellow,  evolves  hydrochloric  acid 
and  chloride  of  ethyl,  and  when  mixed  with  water,  deposits  thick 
yellowish  flakes,  which  may  be  freed  from  nn combined  nitranisic  acid 
by  washing  with  ammoniacal  water;  they  are  obtained  pure,  by  washing 
with  distilled  water,  drying,  and  repeated  crystallisation  from  fdcohol.  — 
2.  When  equal  parts  of  anisic  ether  and  fuming  nitric  acid  are  mixed, 
the  ether  dissolves  in  the  acid  with  evolution  of  heat.  The  product  is 
precipitated  by  water,  well  washed,  and  crystallised  from  alcohol. 
(Cahours.) 

Propeiiies.  Beautiful,  highly  lustroup,  broad  plates.  Crystallises 
well.    (Mitscherlich.)    Melts  between  98°  and  100^ 


20  C   

„  120 

••••   d«5*oo   *•• 
•.•■    4*oO   .M 

....  35-57  ... 

Cahoan. 
53*12 

N   

14 

6*14 

11  H  

11 

5*15 

10  O   

80 

35-59 

C»NH"OW   225    ....  10000    10000 

Decompositions.  It  is  rapidly  decomposed  by  alcoholic  potash,  into 
alcohol  and  nitranisic  acid.     Not  altered  by  bromine. 

Nitranisate  of  ethyl  is  insoluble  in  water.  It  dissolves  in  oil  of 
vitriol,  especially  on  application  of  heatj  on  cooling,  part  of  the  ether 
crystallises  out,  and  the  whole  is  precipitated  by  water. 

Dissolves  abundantly  in  hot  alcohol  and  crystallises  from  it  almost 
completely.     (Cahours.) 


Aniso-nitranisic  Acid. 

C»Nff»0"  =  C»XH»0»,C"H»0\ 

Laurbiit.  Rev.  sclent.  16, 11;  J.  pr.  Cftem.  27,  239.  Also  Qmpt.  rend. 

20,  366. 
Bebzelius.     Jahresh,  23,  420. 

Aeide  nitrodraconatigue. 

Formation  and  Preparation.     The  mother-liquor,  from  which  anisate 
of  ammonia  has  separated    (p.  224),  contains    (besides    anisic   acid) 
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ammoDia-flalts  of  aniso-nitranisio  acid  and  nitranisic  aoid.  It  u  evapo- 
rated nearly  to  a  syrup^  and  boiled  in  a  flask  with  alcohol,  which  dissolves 
it  entirely  and  deposits  crystals  on  cooling.  The  mother-liqnor  yields 
more  crystals  by  repeated  evaporation.  All  these  crystalline  deposits 
are  dissolved  in  boiling  alcohol,  and  the  solution  is  slowly  cooled, 
whereby  crystals  of  aniso-nitranisate  of  ammonia  are  obtained.  The 
crystals  should  deposit  in  radiated  hemispheres,  which  form  first  on  the 
surface  of  the  fluid,  gradually  increase,  and  then  fall  to  the  bottom ; 
should  single  needles  form,  the  liquid  must  be  poured  off  at  once. 

The  ammonia-salt  is  purified  by  two  or  three  crystallisations  from 
alcohol,  dissolved  in  boiling  water  with  addition  of  ammonia,  and  nitric 
acid  added.  A  white  precipitate  immediately  forms,  which  must  be 
collected  on  a  filter,  wasned  and  dried. 

PropeHies.  May  be  obtained  crystallised  in  flat  needles  by  the 
cooling  of  a  boiling  alcoholic  solution.  Yellowish-white.  Has  a 
scarcely  perceptible  taste.  Melts  at  185^  and  solidifies  to  a  radiated 
mass  on  cooling.  May  be  sublimed  without  decomposition  in  rhombic 
needles,  the  angles  of  whose  obtuse  lateral  edges  are  about  lOt^. 


32  C      192 

N     14 

....    55'00    ... 
4*01     ... 

•  •••                  V     Wv             ata 

....    36-70    ... 

Laurent. 

54-95 

4-50 

15  H      15 

4-26 

aO  \J          ....•.•*•..■•*..     MmO 

86-29 

C«NH»0«     349 

....  100-00    ... 

.....  100-00 

According  to  Gerhardt,  this  sabstance  is  probably  a  miztare  of  anisic  acid  and 
nitranisic  acid  in  definite  proportions.  —  Laurent  did  not  however  sacceed  in  decom- 
posing aniso-nitranisic  acid  by  repeated  crystallisation.     {Compt.  rend.  20,  336.)       ... 

DecomposUums.  1.  It  is  transformed  by  bromine  into  bromaniso- 
nitranisic  acid,  by  chlorine  into  chloraniso-nitranisic  acid. —  2.  With 
nitric  acid  it  yieldis  nitranisic  acid. 

Combinations,  The  acid  is  nearly  insoluble  in  water.  It  forms  with 
ammonia  a  sparingly  soluble  salt,  crystallising  in  radiated  spheres;  the 
solution  behaves  towards  other  saline  solutions  like  nitranisate  of 
ammonia. 

Aniso-nitranisic  acid  is  readily  soluble  in  alcohol  and  ether. 


Bromaniso-nitranisic  Acid. 

C»BrNffH)"  =  C^«BrH'0*,C"XHW. 

Laurent.    JRev.  teient.  10,  17;  J.  pr.  Chm,  27,  245;  Compt.  rend. 
20,  366. 

Acide  niirobromodraeonUique, 

Bromine  is  poured  upon  aniso-nitranisic  aoid,  and  the  decomposition, 
which  commences  at  once,  is  finally  promoted  by  heat.    The  residue  is 
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wasLed  with  cold  alcohol,  and  then  dissolyed  in  hot  alcohol^  from  which 
the  acid  crystallises  in  laminar  needles  on  cooling. 

Melts  at  ITfi"*  —  180%  and  then  sublimes  in  rhombic  or  six-sided 
plates.  « 


32  C      

109 

••.*     44*o6     ...4 
....     18*69 

....                 O    *>t            ..M 

....          \»  £tl       ...I 

....     29*91 

Laarent. 

Br    

N     

14 

8-51 

14  H     

14 

....      3*37 

16  O      

128 

C»2BrNH»OW  428    ....  100*00 

The  acid  does  not  dissolve  in  water.  It  forms  an  ammonia-salt,  the 
solution  of  which  behares  towards  the  solutions  of  other  salts  like 
nitranisate  of  ammonia. 

It  is  soluble  in  alcohol  and  ether. 


Chloraniso-nitranisic  Acid. 

C«C1NH"0"  =  C"C1H'0«,C"XH'0«. 
Laurent.    Eev,  tcient.  10, 18;  J.  pr,  Cliem.  27,  247. 

Acide  nitrochlarodraconisique. 

Chlorine  gas  is  passed  through  melted  aniso-nitranisic  acid,  the  mass 
is  dissolved  in  boiling  alcohol,  and  the  solution  left  to  crystallise. 

Crystallises  from  alcohol  and  ether  in  small  colourless  needles • 
Melts  at  170%  then  sublimes  in  small  aoioular,  oblique  prisms. 

lAore&t. 

32  C     192      ....    6008    50*18 

CI    35«4  ....  9*23 

N    14      ....  3-65 

14  K    14      ....      3*65     8*76 

16  O    128      ....  33*39 

C«CINH"0" 383*4  ....  10000 

Insoluble  in  water.  The  ammonia-salt  forms  crystalline  precipitates 
with  the  somewhat  dilute  solutions  of  the  chlorides  of  barium,  strontium 
and  calcium.  It  precipitates  chloride  of  manganese,  white;  chloride  of 
cobalt,  pale  pink;  chloride  of  copper,  bluish-white;  the  nitrates  of  lead, 
mercury  and  silver,  white. 

The  acid  dissolves  in  hot  alcohol  and  ether. 


Chloride  of  Nitranisyl. 

C'«C1NH«0«  =  C"C1XH«0*. 

Cahours.     (1848.)    N,  Ann,  Chim.  Phys.  23,  354;  J.  pr.  Chem.  45, 
150;  Pharm.  Centr.  1848,  600. 

Nitranisic  acid,  when  warm,  is  violently  acted  upon  by  pentachloride 
of  phosphorus;  and  on  distilling  the  residue^  ohlorophosphoric  acid  passes 
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over  first,  then,  at  a  bigU  tempemtare,  a  dark-yellow  liquid,  which  in 
contact  with  moist  air  is  decomposed  into  hydrochloric  acid  and  nitranisic 
acid,  and  yields  with  alcohol  nitranisic  ether. 

OxyniirthnucUm  C"X«H»0». 

Ternitranisic  Acid. 

Gahours.     CkymjA.  rend.  24,  557. 

Anisic  acid  is  treated  in  the  cold  with  a  mixture  of  fuming  nitric 
acid  and  fuming  oil  of  vitriol,  and  the  whole  diluted  with  8  or  10  times 
its  volume  of  water. 

Forms  very  beautiful  salts  with  the  alkalis,  especially  with  ammonia 
and  potash. 

Oxyamidogen-nucletu  C"AdH'0*, 

Anisamide, 

C"NH»0*  =  C"AdH'0^0^ 

Cahouks.     (1848.)    iiT.  Ann.  Ghim.  Fhys.  23,  358;  J*,  pr.  Chem.  45, 
149;  Pharm.  Cmtr.  1848,  599.   . 

Preparation*  1.  Chloride  of  anisyl  (p.  134)  is  treated  with  dry 
ammonia-gas,  and  the  resulting  mass  is  dissolved  in  alcohol  and  set 
aside  for  spontaneous  eyaporatlon.  —  2.  Ammonia  is  made  to  act  on 
anisic  ether. 

Beautiful  prisms. 

Cfthoura. 

16  C  ••...•••M* 96  ....  63*58  .....*••  63*43 

N  14  ....  9-27  9-48 

9H  9  ....  5-96  6*01 

4  0  82  ....  21-19  21*08 

C^NHH)* 151     ....  100*00     100*00 

Ifomeris  with  bensamate  (auudobenioate)  of  methyl  (xii,  146). 


Amidanisic  Acid. 

C»WHW  c  C"AdH'0*,0*. 

ZiNW.    (1855.)     Peter»b.  Acad.  BuU.  12,  236;  Ann.  Pharm.  92,  327  ; 

Pharm.  Centr.  1854,  354. 
Cahours.     Compt.  rend.  44,  568;  Pharm.  Centr.  1857,  465. 

Anitamie  acid. 

Formation  and  Preparation.    8  parts  of  alcohol  of  90  p.  c.  are  satu- 
rated with  gaaeoufl  ammoaiai  1  part  of  niuanisio  acid  is  added,  and 


96 

••••     d7*4o     ••«« 

....    57-62 

14 

•••<        O'Oo      •••• 

....      8-71 

9 

••••       d*o9     ...• 

....      6-53 

48 

■•••      £o  7  9      •••• 

....    28-14 
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hydrosulphnrio  acid  passed  tbroagh  the  liquid.  After  12  hours,  the  whole 
is  dissolved  to  a  yellow  fluid,  which,  when  heated  to  boiling,  gives  off 
sulphide  of  ammonium  and  deposits  sulphur.  The  liouid  is  filtered,  mixed 
with  water  and  evaporated,  to  expel  the  alcohol  and  the  hydrosulphuric 
acid.  The  solution  of  amidanisate  of  ammonia  thus  obtained  yields  on 
addition  of  acetic  acid  needles  of  amidanisic  acid,  which  are  obtained 
colourless  by  treating  the  aqueous  solution  with  animal  charcoal*    (Zinin.) 

Frcperties.  Crystallises  from  the  aqueous  solution  in  thin,  fonr- 
slded.  Brilliantly  shining  prisms  several  inches  long;  from  alcohol  in 
thicker  acicular  prisms.  Does  not  change  at  140°;  melts  at  180''  to  a 
yellow  liquid,  which  on  cooling  solidifies  in  a  crystalline  mass.  The 
aqueous  solution  has  an  acid  reaction  and  a  disagreeable  sweetish-acid 
taste.     (Zinin.) 

At  120^  Zinin. 

16  C  

N  

9  H  

6  O  

CWNH»0« 167    ....  100-00 100*00 

Stands  In  the  same  reUtion  to  nitranSflic  add  ai  amidobenzoic  add  to  nitrobenzoie 
add. 

Deeompositums.  1.  When  carefully  heated  on  platinum-foil,  it  vola- 
tilises, emitting  white  vapours  which  have  a  faint  odour.  —  2.  When 
heated  above  180°,  it  acquires  a  brown  colour,  and  yields  by  distillation 
a  colourless,  readily  solidifying  liquid,  which  is  not  amidanisic  acid, 
while  nothing  but  a  little  charcoal  remains  behind.  —  3.  Dissolves  in  hot 
diluted  nitric  acid,  without  at  firat  undergoing  any  change;  by  long  con- 
tinued boiling,  the  solution  acquires  a  red  colour,  and  on  cooling  deposits 
a  mixture  of  brown  flakes  and  a  white  powder.     (Zinin.) 

ComhincUums.  Amidanisic  acid  dissolves  in  800  parts  of  boiling 
water,  and  is  still  less  soluble  in  cold  water.  Crystallises  unchanged 
from  moderately  strong  h^rdrochloric  acid.     (Zimn.) 

With  hydrochloric  acid  it  forms  a  readily  crystallisable  compound. 
(Cahours.) 

AmidanuaU  of  Ammonia,  —  Amidanisic  acid  forms  with  ammonia 
a  readily  soluble  salt,  which,  when  the  concentrated  solution  is  left  to 
evaporate,  crystallises  with  difficulty  in  square  plates;  the  solution  when 
much  concentrated  by  boiling,  deposits  a  portion  of  the  amidanisic  acid 
as  it  cools. 

The  aqueous  solution  of  amidanisic  acid  does  not  precipitate  lime-  or 
baryta-water. 

Amidanisate  of  ammonia  forms  with  cadmium-  and  lead-salts,  white 
pulverulent  precipitates.  —  Aqueous  amidanisic  acid  precipitates  from 
ammonio-oxide  of  copper  (oxide  of  cuprammoniuni)  light-blue  flakes,  which 
on  boiling,  become  cinnamon-coloured  and  pulverulent 

AmidanuaU  of  Silver.  —  Amidanisate  of  ammonia  forms  with  salts 
of  silver  a  whit«^  curdy  precipitate,  readily  soluble  in  ammonia  and  in 


ANISHYDRAMmS.  145 

amda,  inaolable  in  "wator;  dried  at  ISO*'  it  contains  89*25  p.  o.  of  silyer 
(the  fonnala  C^NH^AgO*  leauires  39*43  p.  o.).  It  does  not  change  in 
the  dark  at  120^,  bat  turns  black  when  boiled  with  the  liquid.  AqnMos 
•midaniiic  tdd  does  not  precipitate  sQTer-falte.     (Zinin.) 

OhlaropiiOinaU  of  Amidanine  iicii— G>«NH>0<,HGl,PtGl*— When 
amidanisio  acid  is  treated  with  a  slight  excess* of  hydrochloric  acid, 
the  residue  dissolyed  in  boiling  alcohol  and  an  excess  of  bichloride  of 
platinum  added^  the  oomponnd  crystallises  on  eraporation  in  brown-red 
prisms.    (Cahonrs.) 

Amidanisic  acid  dissolves  readily  in  alcohol^  less  readily  in  ether.  It 
orystalfisee  unchanged  from  boiling  acetic  acid. 


Cof^fuffokd  eompaundSj  containing  a  nudeus  derived /rom  C^'AdH^O*. 


Cahoubs.    (1848.)  iT.  Ann.  Chim.  Phys.  2Z,  353;  /.  pr.  Chenu  45,  149; 
Pharm.  Cenir.  1848,  600. 

l%Umi^kmi§amide,  NUride  qftmitjfl,  pkem^l  and  hydrogen. 

Chloride  of  anisyl  is  treated  with  aniline,  and  the  mass,  whose  forma- 
tion is  attended  with  evolution  of  heat,  is  purified  by  repeated  crystallisa- 
tion from  alcohol.   Delicate  needles  which  sublime  at  a  low  temperature. 


28  C      MM....I 
1^ 

I....M.   16o 
........     14 

....    74*01    ... 
....      6*17    ... 
....      5*72    ... 
....     14-10    ... 

Cahovrf. 

73*94 

6*44 

IS  H 

14 

5-85 

4  O 

ia«a«aAA             3^ 

......    13-77 

C«NH"0«   . 

.......  227 

....  100*00    ... 

100-00 

Anishydramide. 

CmPieK^  (=  (>«AdNH«OM) 

CAHOtms.    (1845.)    JT.  Ann.  Chim:  Phys.  14,  487;  J.  pr.  Ohem.  ZQ, 

424;  also  Ann.  Pharm.  56,  309;  Compt.  rend.  25,  458. 
BgRTAQMiNi.    Ann.  Pharm.  88, 128. 

Bydrwre  d'aioameyle.    (Gerhardt.) 

FomuUum.    By  the  action  of  ammonia  on  anisylous  acid  (p.  121). 

Preparation.    When  1  vol.  of  anisylous  acid  is  left  to  stand  in  a 
closed  vessel  with  4  «-  5  vol.  of  aqueous  ammonia,  the  mixture  gradually 
VOL.  xni.  I. 
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depMiis  bdneath  the  oily  lldnicl;  sbining  erynMa,  wbiob  ineteams,  till  la 
eouMe  of  a  fiiorith,  the  whole  Is  traiisfonned  into  a  oirstAllifio  mMs^ 
whioh  is  freed  from  some  admixed  oil  by  pressing  between  blotting  paper. 

Properties.  Colourless,  hard  prisms.  May  be  pulyerised.  Has  a 
fiuiit  odonr^  whieb  Is  diAcult  to  remore*  (Cabows.)  Melts  at  about 
1  flO"*  to  a  yeUowish-brown  liquid.    (Bertagninl) 


^Q  P 

368 

....    74-23 
...      7-21 
...«      e-18 
....     12-38 

Cshonrt. 
74-28 

2  N      

28 

7-31 

fli  H 

.*i..-.    84 

6  O      

48 

...<....<     12-32 

C«N«H>*0«  .. 

468 

....  100-00 

10000 

Ifomeric  with  anisina ;  stands  in  the  same  relation  to  salicylous  acid  as  hydroben- 
zaittlde  to  dl  of  bitter  alnondi, 

Deeompositions,  1.  Transformed  into  anisine  when  kept  for  two  hours 
at  165**  — 170^  (Bertagnini.)  *^  2.  When  dissolved  in  alcohol  it  yields 
ihianisiol  with  sulphide  of  ammonium^    (Cahoun.) 

Combinations.  Insoluble  in  water.  ^  Dissolves  in  gently  heated 
bydrochloric  acid,  taid  crystallises  on  Oooltng.  Dissoltea  in  hot  alcohol 
and  ether^  crystallising  from  the  solutions  oti  cooling. 


Anisine. 

C^N«H«*0*  (=  C«N*H«0«,HM) 

BERTAOMnn.    Ann.  Pharm.  88^  128. 

Formation  dnd  Preparatum,  Anishtdramide  is  hteted  for  two  hours 
in  the  oil-bath  to  165^ — 170^;  and  the  fused  product  is  dissolved  in 
boiling  alcohol  tnd  mixed  with  hydrochlorio  aoid.  The  liquid,  on 
cooling,  solidifies  to  a  crystalline  mass,  which,  when  freed  of  the  mother- 
liquor  and  mixed  with  potash  or  ammonia,  yields  anisine. 

Properties.  Transparent  prians*  Tli#  solutions  have  a  strong  alka- 
line reaction  and  a  bitter  taste. 

Combinations.    Nearly  insoluble  in  boiling  water. 
The  tfntfifie-la^tt  aie  orystalliiable. 

ffydroMoraU  of  Anisine.  —  Cmf*H*K)*,HCII.  -^  White  ikislng 
needles.  Dried  at  ordinary  temperatures,  it  contains  2^  atoms  of  water, 
which  are  expelled  at  100  .  Sparingly  soluble  in  water,  readily  soluble 
in  alcohol. 

ChloroplatinaU  of  Anisine.  —  C*»N*H»Hy,HCl + PtCl*  i  —  Shininft  pale 
otaogtf  sealesj  sparingly  soluble  In  alcohol. 

Anisine  diissolvee  m  alcohol,  but  sparingly  in  eUier. 
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Zylidine. 

Chttbch,    FhU.  Hag.  J,  [4]  9,  453. 

Farmatian  and  Preparation.  Nitroxjiol  is  transfonned  into  tylidine 
bj  redaoing  ageiit&  (Cahours.)  For  its  purification^  the  oxalate  of 
xjlidine  is  repeatedly  crystallised,  and  then  decomposed  by  distillation 
with  ]lm&  When  the  nitroxylol  has  been  prepared  from  crude  xylol^ 
the  xprlidine  is  contaminated  with  cnmidine  and  tolnidine.  In  this  case, 
the  distillate  is  dissolved  in  hydrochloric  acid ;  a  sufficient  ouantity  of 
bichloride  of  platinum  is  added;  the  precipitate  which  may  form  is  dis- 
solved in  a  little  water;  and  the  whole  is  left  to  evaporate  over  sulphuric 
acid.  The  crystals  which  form  first  are  chloroplatinate  of  cumidine,  and 
afterwards  the  double  salt  of  xylidine  forms  in  short  yellow  needles 
which,  when  distilled  with  soda,  yield  the  xylidine  nearly  colourless. 
(Church.) 

Properties.  Nearly  eolonrless  oil,  boiling  at  810^  —^  SU'^i  and  having 
ft  faint  alkaline  reaction^ 

Isomeric  with  eihylatiiline,  bimeihylaniline^  ethylopiooline  and  ool- 
lidine. 

DeeompontioM,  Xylidind  tapldly  Absorbs  otygeti  from  ihd  ftif, 
acquiring  a  red  colour,  and  is  gradually  transformed  into  iresiti. 

Sulphate  of  Xylidine. «—  Crystallises  from  water  in  long,  Colourless 
neediea 

Church. 

Ci«NHMO 180    M..    76-48 

SO»    40    ....    23-62    23-41 


I       iMMwi.i     I  tm  ■— i^Jjaa— fcMi**< 


(P«NH»,H0|80* 170    ....  lOO'OO 

Sparingly  soluble  in  cold  water;  the  flolntloti  Ium  ftu  aeld  Ma^tioli. 

ChlorophUinaie  of  Xylidine.  —  {Prepwratitm^  see  above.)  —  Sliort,  yellow 
needles,  grouped  in  stars,  or  truncated  orange  prisms. 

Chnrcll. 

Pt 98-7  ....    30-19    ...I....    30-27 

CWNH»«C1»  228-2  ....     69-81 


^ 


C«NH",HCl,PtCP ....  826-9  ....  10000 

L  2 
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Gollidine. 

C»Nff^  =  C"NH*,H». 

Th.  Andebson.    (1855.)    iiT.  Phil.  Mag.  J.  9, 145,  214;  Pharm.  Cewtr. 

1855,  259;  Ohem.  ioc.  7,  97  ;  Ann.  Pharm.  94^  860;  If.  Ann.  Chim. 

Phys.  44,  501. 
Gebyillb  Williams.      I^ew.  Edin.  Phil.  J.  2,  324  ;  Chem.  Oaz.  1855, 

808;  J.  p9'.  Ohem.  66,  338;  IT.  Ann.  Chim.  Phys.  45,  490. 

Formation.  In  the  dry  distillation  of  animal  substances  and  of  coaL 
Preparcdion.  1.  The  portion  boiling  above  170*  of  the  mixture  of 
volatile  bases  obtained  from  bone-oil  (x,  1 50;  xii,  337),  is  mixed  with  a 
considerable  quantity  of  strong  nitric  acid,  which  acts  tctj  violently 
upon  it,  thereby  acquiring  a  deep  red  colour,  and  on  boiling  evolves 
nitrous  acid  fumes,  and  an  odour  of  bitter  almonds.  The  part  boiling  at 
182*^  must  be  well  cooled  while  being  mixed  with  the  nitric  acid,  to  pre- 
vent explosion.  The  acid  solution  mixed  with  water,  becomes  turbid  from 
the  separation  of  a  reddish-yellow  oil,  which  seems  to  be  impure  nitro- 
benzol;  the  acid  solution  is  filtered  through  moist  paper,  and  the  filtrate 
is  boiled  for  some  time  to  expel  the  last  traces  of  the  neutral  oils,  then 
saturated  with  potash  and  distilled.  The  oil  which  passes  over  with  the 
water  is  repeatedly  rectified,  and  the  portion  boiling  between  178*  and 
180°  is  collected.  The  part  of  the  mixture  of  bases  boiling  above  170° 
contains  a  considerable  quantity  of  aniline,  which  cannot  be  removed, 
either  by  repeated  rectification  or  by  recrystallisation  of  the  oxalate ;  by 
the  action  of  nitric  acid  it  is  destroyed,  whilst  the  alkalis  homologous  with 
collidine  remain  nndecomposed.  —  The  part  boiling  between  172 — 180°, 
when  treated  in  this  manner,  yields  by  distillation  with  potash,  an  oil 
which  begins  to  boil  at  160°,  and  is  composed  for  the  most  part  of  luti- 
dine;  only  the  portion  boilinff  above  180°  yields  an  oil,  which  distils 
over  for  the  most  part  at  179  ,  and  when  rectified  yields  pure  collidine. 
(Anderson.)  —  2.  When  the  mixture  of  chinoline  with  other  bases,  which 
is  obtained  by  the  distillation  of  cinchonine  with  potash,  is  subjected  to 
oft-repeated  fractional  distillation,  the  portion  boiling  between  177^ 
and  182°  yields,  with  solution  of  platinum,  chloroplatinate  of  collidine. 
This  salt  may  also  be  obtained  from  the  fraction  boiling  between  182° 
and  187°  if  another  base  mixed  with  it  has  previously  been  destroyed  by 
means  of  nitric  acid.     (Gr.  Williams.) 

3.  Gr.  Williams  mixes  the  naphtha  obtained  by  the  distillation  of  the 
bituminous  shale  of  Dorsetshire  with  sulphuric  acid;  boils  with  water 
until  all  the  tar  is  converted  into  resin,  and  all  the  pyrrol  is  removed;  con- 
oeutiates  the  liquid ;  neutralises  with  lime  or  potash  and  distils;  super- 
saturates the  distillate  with  hydrochloric  acid;  removes  the  non-basic  oil; 
then  supersaturates  the  acid  liquid  with  lime  or  potash,  and  distila 
The  distillate  is  freed  from  ammonia  by  washing  with  strong  potash, 
then  dried  by  solid  hydrate  of  potash,  and  fractionally  distilled  until 
liquids  of  constant  boilinff  points  are  obtained.     The  small  portion  which 

{masses  over  between  132  and  138°  is  lutidine  mixed  with  a  little  picoline 
the  mother-liquor  of  the  chloroplatinate  of  lutidine  yields  the  double 
salt  of  picoline);  the  portion  ootained  between  149  and  155°,  and 
between  177^ and  182°  is  pare  lutidine;  and  that  which  passes  over 
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between  227°  and  258^  is  ooUidine.  The  small  quantity  wbicli  distils 
over  above  260°  contains  parvoline^  C^'NH*'.  —  4.  The  mixture  of  Tola- 
tile  alkalis  obtained  from  coal-oil  (xii^dd?)  is  treated,  as  in  1,  -witb  nitric 
acid^  and  subjected  to  ofb-repeaied  fractional  distiUation ;  the  part 
pdssing  over  betweeii  150°  and  155^  is  lutidine,  and  after  it  a  small  quan- 
tity of  coUidine  passes  over.    (Greville  Williams.) 

Properties.  Colourless  liquid,  baring  a  strongly  aromatic,  not  dis- 
agreeable odour.  Sp.  gr.  0*921.  BoiUng  point  179^  Forms  white 
fumes  with  a  glass  rod  moistened  with  hydrochloric  acid.  (Anderson.) 

Andenon.        Greville  Williamt. 

16  C    96    ...    79-33    79-03    ....     79-34    ....    79-43 

N  14    ....     11-58     11-56    ....     11-55    ....     11-76 

11 H  11     ....      9-09 

C»«NH" 121     ....  100-00 

Isomeric  with  bfanethylanillne,  ethylaniline,  ethylopicoline,  and  zyUdine. 
The  collidine  examined  by  Anderson  had  been  prepared  from  bone-oil;  that 
examined  by  Gr.  WilUama  from  shale<«iL 

Insoluble  in  water.  .  It  dissolves  a  small  quantity  of  water,  which  it 
again  gives  up  to  hydrate  of  potash.  Dissolves  readily  in  acids,  but  does 
not  neutralise  them.  It  does  not  precipitate  the  salts  of  baryta,  mag- 
nesia, lime,  manganese,  or  nickel.  It  precipitates  alumina,  sesquioxide  of 
chromium,  oxide  of  zinc,  sesquioxide  of  iron,  and  mercurons  oxide  from 
their  solutions;  it  forms  a  precipitate  with  nitrate  of  lead,  but  not  with 
the  neutral  acetate.    (Anderson.) 

With  corrosive  sublimate  it  forms  a  double  salt,  which  precipitates  in 
curdy  flakes,  and  crystallises  from  hot  water  in  needles.    (Anderson.) 

CMoroplaUnate  (^coUidine  forms  orange-yellow  flake& 

Anderson.  Gr.  Williams. 

a,  b.  c. 

16  C  96  ....  29-33  28-88  ....  29*30  ....  29-40  ....  2940 

N  14  ....  4-31 

12  H  1 12  ....   3*66  3*60  ....  3*55  ....  8*83  ....  3*83 

Pt  98-7  ....  30*16 30-18  ....  29-99  ....  30*08  ....  8007 

3  CI 106-6  ....  32-54 

C»«NH",HCl  +  PtCl*  ....  827*2  ....  100*00 

The  salt  analysed  by  Anderson  was  prepared  from  bone-oil ;  that  analysed  by 
Gr.  Williams,  (a)  from  ciachonines  b  from  ocMd-tar-oili  c  from  shale-oil. 

Collidine  dissolves  readily  in  alcohol,  in  ether,  and  in  oils  both  fixed 
and  volatile.    (Anderson.) 


Eihylcollidine. 

C»NH»  =  (?«N(C*H»)IP«. 

Akdbbson.    iV.  N.  Phil.  Mag.  J.  9,  221;  Ann.  Pharm,  94,  365. 

When  iodide  of  ethyl  is  heated  with  collidine  in  the  water-bath,  an 
oily  liquid  separates,  which,  when  freed  from  excess  of  iodide  of  ethyl,  is 
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not  obtained  in  the  orystalline  form,  either  by  eooling  or  by  addition  of 
ether  to  iU  eolation  in  a  minimum  quantity  of  abaolute  aloohol. 

OMoroplaUnaie  of  EihylcoUidin$.  •--  The  oily  iodide  of  ethylcollidine 
ie  decomposed  by  nitrate  of  silver;  the  excess  of  silver  is  precipitated 
from  the  filtrate  by  hydroohlorio  acid;  and  the  filtrate  is  mixed  with  a 
concentrated  solution  of  bichloride  of  platinum.  A  finely  divided^  crys- 
talline, sparingly  soluble  preeipitate  is  thereby  obtained. 

And^non* 

20  C     120      ....  34-06 

16  H     16      ....      4-50 

N     14      ....      3^68 

3  CI    106-4  ....  29-98 

Pt    98-7  ....  27-78    27*65 


C»NH»HCl,PtOT 3561  ....  lOOQO 


Prma$y-nudleu$  O^H^. 

Beta-ordn. 

J.  Stbnhousb.    (1848.)    Ann.  Fharm.  68,  104;  FkU.  Hag.  J.  83,  800; 
J.pr.  Chem,  4ff,  181. 

Mrmaiion  and  Preparation.  1.  When  dried  crude  usnic  acid  is 
submitted  to  dry  distillation,  a  portion  of  the  beta-orcin  sublimes  in  large 
yellow  crystals,  but  the  greater  part  passes  oyer  in  the  resinous  distillate, 
and  may  be  extracted  from  the  resin  by  repeated  boiling,  with  water. 
The  decoction  is  evaporated  to  the  consistence  of  syrup  and  allowed  to  stand 
in  an  open  vessel.  After  two  or  three  days,  brown  crystals  are  formed, 
which  are  freed  from  resinous  aud  colouring  matters  by  pressing  between 
folds  of  paper,  then  by  treating  the  aqueous  solution  with  animal  char- 
coal and  repeatedly  orystallisinff.  The  product  is  finally  obtained  pure 
by  crystalbsing  it  from  weak  alcohol,  care  being  taken  to  remove  quickly 
the  mother4iquore,  which  turn  red  on  exposure  to  the  air. 

2.  Usnic  acid  is  boiled  with  baryta  or  limo;  carbonic  acid  passed 
through  the  solution;  the  filtered  liquid  evaporated  to  dryness;  and  the 
residue  extracted  with  ether,  which  aeposits  yellowish  crystals  on  evapo- 
ration. The  crystals  are  purified  as  in  1.  Thia  prooets  ia  not  so  prodaetiTe  as 
the  former. 

Properties,  Beta-orcin  crystallises  from  alcohol  in  large,  well-defined, 
brilliant  prisms,  belonging  to  the  quadratic  system;  they  are  shorter  than 
those  obtained  from  water,     oo  P.  r.  i  P.  oP.  oo  P  oo .     (Miller.) 

Tastes  slkhtly  sweet  Neutral.  Does  not  melt  at  109^  When 
heatedd  it  soblimee  oompletely  in  enffooating  Tapoun.     The  crjsiaiM, 
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dried  in  tbe  sir,  do  ao(  loae  wdghi  in  tmuo  oy^  snlplmrio  acid»  but  on 
heating  tbem  to  100^  water  evaporatos^  togothev  with  p^  large  qnantity  of 
beta-oroini  fo  (bat  the  loss  amouats  to  30  per  oeot.  and  morOf 

Dritd  m  tamto  wer  ra/jpAirtc  mM*      StenlioaM* 

16  0     ...M 96    ..M    69*56    ......m    66*70    ....    69*20 

10  H    10    ...,      7-24    ..M....      7*28    ....      7*50 

4  0     32    ..,.    23-20    2408    ....    23-60 

CWH>KH 188    ....  10000    10000    ..«  100-00 

Stenhonse  gave  the  empirical  fonnala  C"m><Oi°,  which  requires  68*68  per  cent. 
C,  and  7 '22  H.  Crerhardt  gaye  the  above.  According  to  a  preriona  oonjactBre  of 
Btrecker,  it  ia  GMH^O^^SHO  (caloulated  68*7  C  and  7*1  H) ;  by  which  iu  formAtion 
from  iwdLe  aeld,  tappoaini^  the  formala  of  tiie  latter  to  be  C^n^O^\  is  explained  a« 
Ibllowii 

C»H»OM  -  C«^W0•  +  iCO»  iAnn,  Pharm.  6S,  Hi), 

It  k  hemologoiiB  with  orein.    (Qerhardt,  OmpU  ehim,  1849|  12T.) 

D^eompotUioni,  h  Beta-oroin  18  readilj  inflammable,  and  bums  with 
a  ver^  smoky  flame.  —  2.  When  treated  with  ammonia,  it  assumes  a 
magnificent  blood-red  colour  in  a  few  minutes,  more  rapidly  than  oroin; 
it  becomes  darker  on  standings  but  not  reddish-brown  like  oroin.  — 
d.  With  enrbonate  of  potash,  or  caustio  potash,  it  forms  a  purple-red 
colouring  matter^  probably  the  same  amorphous  red  bodjr  that  Knop 
observed  in  the  preparation  of  usnate  of  potash  {Ann.  Phartn,  40,  107), 
«*  4.  When  treflStedTwith  a  solution  of  ehloride  of  lime,  it  turns  bjopd-^, 
but  not  violet. 

CmMnatioiM.  Beta-oroin  is  much  less  soluble  in  eold  water  than 
oroin;  it  is  readilj  soluble  in  boiling  water. 

Its  alcoholic  solution  does  not  piecipitate  the  salts  of  baryta,  lead, 
iron,  copper,  or  nitrate  of  silver,  not  even  on  the  addition  of  ammonia. 
SttbfM»9tate  of  lead  produces  a  precipitate  which  is  eoluble  in  exeess, 
j^ry  unstable,  and  qvickly  turns  deep  red  on  exposuie  to  the  air. 

£et»-omn  diMofres  readily  in  ukokol  and  in  ether. 


A9(Htucieui  c^mn^. 

Sparteine. 

J.  &rEg[novBB.    (1851.)   Ann^  Pharm*  78, 15;  Pharm*  Oentr.  1851, 439. 

Source,    From  Spariiwn  ^copariym, 

J^reparation,  Finely  divided  Spartiom  seoparinm  Is  exhausted  by  six 
or  eight  hours  boiling  with  water,  and  the  extract  is  reduced  to  one-tenth  of 
its  bulk.  After  24  hours,  the  solution  deposits  a  leaf-green  gelatinous 
mass,  containing  scoparin,  which  is  strained  off  and  washed  with  a  little 
water.  On  dissolving  the  residue  in  boiling  water,  slightly  aeidttlatiug 
with  li jdrooUofie  aoid,  and  filtering,  the  solution  again  solidillei,  when 
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cold,  into  a  gelatinous  mass^  whieh  is  strained^  and  pressed,  and  washed 
with  a  little  water.  The  acid  mother-liqnor^  reduced  by  evaporation  and 
distilled  with  an  excess  of  carbonate  of  soda,  yields  a  strongly  bitter  distil- 
late, which,  when  saturated  with  common  salt  and  rectified,  gives  off  first 
ammonia  and  then  sparteine  in  small  quantities,  as  a  heayy  colourless 
oil  By  repeatedly  pouring  back  the  aqueous  distillate,  more  sparteine 
may  be  obtained.  The  product  is  purified  by  drying  it  with  chloride  of 
calcium,  and  distilling  it  alone  in  a  stream  of  carbonic  acid;  or  it  is  dried 
in  vacuo  over  sulphuric  acid  as  long  as  it  continues  to  lose  weight.  The 
smaller  plants,  grown  in  sunny  places,  yield  the  largest  product 

Properties,  Colourless,  perfectly  transparent,  viscid  oiL  Heavier 
than  water.  Boils  at  288^.  Has  a  strong  lukaline  reaction,  and  a  slight 
odour  like  that  of  aniline;  after  rectification  it  possesses  a  different  and 
disagreeable  odour.     It  has  a  very  bitter  taste,  and  highly  narcotic  pro- 

Serties,  but  is  inferior  in  that  respect  to  conine  and  nicotine.  A  drop 
issolved  in  acetic  acid,  and  administered  to  a  rabbit  or  a  small  dog, 
causes  excitement,  followed  by  a  istate  of  stupor,  which  lasts  for  5  or  6 
honr&  4  grains  killed  a  large  rabbit,  first  producing  excitement  and  then 
sleep,  not  accompanied  by  strong  conmlsions. 

Stenhoiise. 
I.  II.  «..  h, 

15  C  90  ....    76-91  16  C  96  ....    78-05  ....  76-68  ....  76'70 

N •14....     11-99  N 14....     11-38 

13  H 13  ....     11-10  13  H 13  ....     10-57  ....  11-01  ....  11-17 

C>*NH»    ....  117  ....  10000  Ci«NHW    ....  123  ....  100-00 

a  was  dried  over  chloride  of  caldun  and  rectified,  b  in  vacao  orer  salphnrie  add. 
The  first  formuU  if  giren  bj  Stenhoue ;  the  aeoond  by  Oerhardt  (DrtniS,  4,  236), 
where,  however,  the  percentage  oomposltion  ia  wrongly  calculated. 

DecompoiiiumB,  1.  Sparteine,  exposed  to  the  air  for  a  few  days, 
turns  brown.  —  2.  It  turns  yellowish  during  distillation.  —  9.  When 
treated  with  bromine,  it  becomes  heated,  and  is  converted  into  a  brown 
resin.  —  4.  When  boiled  with  an  excess  of  hydrochloric  acidj  it  is  decom- 
posed and  yields  a  solution  which  smells  of  mice.  —  5.  It  is  slowly  decom- 
posed by  boiling  with  fuming  nitric  acid.  Water  added  to  the  solution 
after  the  nitric  acid  has  evaporated  off,  precipitates  light  flakes.  The 
liquid  filtered  from  the  flakes  yields  chloropicrin  when  treated  with 
chloride  of  lime,  and  a  volatile  base  when  saturated  with  potash  and 
distilled. -— 6.  Sparteine  does  not  yield  aniline  by  distillation  with 
potash. 

Combinations,  Sparteine  is  slightly  soluble  in  water,  but  itself  takes 
up  a  little  water  and  becomes  turbid. 

Sparteine  completely  saturates  adds.  The  chloride  and  nitrate  cannot 
be  obtained  crystallised  in  yacuo. 

A  solution  of  sparteine  precipitates  a  green  compound  from  neutral 
chloride  of  copper.     It  precipitates  neutral  and  basic  acetate  of  lead, 

ChloromereuraU  of  Sparteine.  —  A  solution  of  sparteine  in  hydrochlorio 
acid  forms,  with  chloride  of  mercury,  a  white  crystalline  precipitate, 
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which  mnst  be  filtered,  washed,  and  reorystallised  from  warm  dilate  hydro- 
chloric acid.     It  forms  very  brilliant  right  square  prisms.     (qo]Poo. 

00  P  00 .  00  P2.  p.  P  00.)  (Miller.)  It  does  not  give  off  water  when  heated 
to  100^  in  yacno.  It  is  scarcely  soluble  in  water,  bat  dissolves  readily  on 
the  addition  of  hydrochloric  acid.     Almost  insoluble  in  alcohol. 

I. 

15  C  M 90     ....  3M4 

N 14      ....  4-84 

14  H ^    14      ....  4-87 

Hg    100-2  ....  34-62 

2  Ci     ,: 70-8  ....  24-53 

C«NHW,HCl,HgCl  289*0  ....  lOO'OO 


II. 

16  C  96      ....  32-54  ^.....  30-77 

N  14      ....  4-74 

14  H  14      ....  4-74  5-26 

Hg  ^ 100-2  ....  33-97  34-09 

2  CI  70-8  ....  24-01  24-22 

C"NH»HCl,Hga 296-0  ....  100-00 

Stenhoiue  foimd  the  hydrogen  too  high,  became  mercury  pasied  over,  with  the 
water. 

Hydrochlorate  of  sparteine  prodaces  a  yellow  crystalline  precipitate 
with  terMoride  of  gold.  The  precipitate  dissolves  with  difficnlty  in 
water,  bat  readily  in  warm  hydrochloric  acid,  from  which  it  separates  on 
cooling  in  brilliant  micaceons  crystals.  ^ 

Chloroplaiinate  of  Sparieine,  — -  Hydrochlorate  of  sparteine  produces, 
with  bichloride  of  platinum,  an  abundant  yellow  precipitatCj  which  may 
be  obtained  in  crystals  by  dissolving  it  in  warm  concentrated  hydro- 
chloric acid  diluted  with  an  equal  volume  of  water,  and  leaving  the  solu- 
tion to  cool. 

It  forms  fine,  brilliant,  square,  prismatic  crystals.     (Fig.  73  without 

a;  ooP.  Goj^Qo.QoPoo.  Poo.  f  oo.  — y  :  y  =  105*>  24';  %  :  i  =  98**  48'.) 
(Miller.)  Permanent  in  the  air.  Oives  off  5*54  per  cent,  of  water, 
(2  atoms  =  5*18  per  cent)  when  dried  in  vacuo,  slowly  at  100^  and 
rapidly  at  130''  — 150%  without  undergoing  any  further  change. 
Decomposed  by  boiling  with  water  or  alcohol. 

Soluble  in  warm  hydrochloric  acid,  insoluble  in  cold  water  and 
aleohol. 

I. 

15  C  90  ....  26-38 

N  -,  14  ....   4-10 

16  n — ........M.....  16   «...   4-00 

2  O  16  ....   4-73 

Pt 98-7  ....  28-93 

8  CI 106-2  ....  31-18 

C»NH»Ha,PtCP  +  2Aq....  340*9  ....  10000 
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StonlioiiM. 
II.  Dried  in  vaeuo^ 

16  C  96      27-67     ....     26'44 

N  14      4-03 

16  H  16     4'6a    ....      4-87 

2  O  16     4-61 

Pfc    98-7  28-45    ....     28-78 

3  CI    106-2  30*62    ....    30-64 

CWNH»HCl,PtCl«  +  2Aq  346-9  100-00 

Ficrate  of  Sparteine.  —  A  cold-satorated  alcoholic  eolation  of  picric 
acid  produces  a  yellow  precipitate  on  boiling  with  alcoholic  sparteine. 
If  the  crystalline  precipitate  is  filtered  off,  washed  with  a  little  hot  water, 
and  then  dissolyed  in  a  large  qoantity  of  boiline  alcohol,  the  solution 
deposits,  on  cooling,  long,  brilliant,  brittle  needles,  from  1  to  2  inches 
long,  resembling  picrate  of  potash.  Permanent  in  the  air.  Does  not  lose 
weight  on  drying  in  yacuo  at  100^ 

Explodes  rather  Tiolently  when  heated.  Heated  with  aqaeons  potash 
it  is  conForted  into  picrate  of  potash  and  sparteine.  It  is  bat  slightly 
soluble  in  alcohol,  eren  at  the  boiling  heat. 

I* 

27  C  162  ....  46-81 

4N  56  ....  16-20 

16  H 16  ....  4-62 

14  O  112  ....  32-37 


G»NH»,C"»XWO«    346    ....  100-00 

n.  fitenbonse. 

28  C  168    ....    47-72  .......    46-57 

4  N 56     ....     15-90 15-68 

16  H  16     ....      4-57  4-81 

14  O  112    ....    31-81  8«'W 


C"NH»  C^XWO* 352    ....  lOO-QO    ........  lOQ-00 


"PPM 


OxycuKhnuekui  C"NH'0*. 

Apophyllio  Acid. 

WoHLBB.     (1844.)    Ann.  Pkarm.  50,  24. 

Th.  Anderson.     Edinh,  PhiL  Tram.  20,  347;  Ann,  Pharm.  86,  196; 
PluD-m.  Centr.  1853, 187. 

Formation.    1.  By  the  decomposition  of  chloroplatinate  of  cotamine 

iWohler.)  —  2.  By  the  action  of   dilute  nitric  acid  upon  cotamine. 
Anderson.) 

Preparation.     1.  Cotamine  is  dissolved  in  nitric  acid  diluted  with 
twice  its  volume  of  water,  strong  nitric  aoid  i«  then  added,  and  the  whole 
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heftied  to  boiling,  wheveopon  abaadanoe  of  red  vapoara  are  evolyed.  As 
30on  as  a  small  portion  of  the  eolation,  on  being  mixed  with  alcohol  and 
ether,  qniokly  deposits  crystals  (if  no  crystals  appear,  the  heating  must 
be  continued),  the  whole  of  the  solution  is  treated  in  the  same  way,  and 
the  crystals  which  are  deposited  after  24  hoars,  are  filtered  off  and  puri- 
fied by  boiling  their  solution  with  animal  charcoal  and  recrystallising. 
A  great  excess  of  nitric  acid  hinders  the  precipitation  of  the  apophylUc 
acid.  (Anderson.)  —  2.  On  decomposing  chloroplatinate  of  cotamine 
with  sulphuretted  hydrogen,  filtering  off  the  sulphide  of  platinum  and 
evaporating  the  filtrate  with  hydrate  of  baryta,  apophyllate  of  baryt% 
was  found  in  the  residue ;  and  after  extracting  the  cotarnine  with 
alcohol  and  boiling  the  residue  with  dilute  sulphuric  acid,  a  yellow  solu- 
tion was  obtained  which  deposited  crystals  of  apophyllio  acid  after  the 
lapse  of  seyeral  weeks.     (Wohler.) 

Properties,  Crystallises,  on  cooling  its  boiling  saturated  solution,  in 
rather  long  anhydrous  prisms,  which  do  not  effloresce  when  heated. 
Reddens  litmus  strongly,  and  has  a  weak  acid  taste.  (Wbhler.)  Melts 
at  205^,  and  solidifies  into  a  crystalline  mass  on  cooling.     (Anderson.) 

At  100*.  Anderson. 

16  C  96  ....     53*64    52-79 

N  14  ....  7-73 

7  H  7  ....  3-86 

8  O  64  ....    35-37     400 

C>«NH708 181     ....  100-00 

DecomposUiaiM.  Apophyllio  acid,  when  heated,  melts,  chars,  and 
eyolves  an  oily,  strongly  alkaline  liquid,  which  smells  of  chinoline. 
(Wohler.)  By  distillation  it  yields  a  neutral  oil,  as  well  as  a  base  which 
is  coloured  by  chloride  of  lime.  (Anderson.)  —  2.  It  may  be  oxidised 
to  oxalic  acid  by  nitric  acid.     (Anderson.) 

CoTtibinations. — With  Water,  —  a.  Hydrated  ApophyUic  acid  crystal- 
lises from  a  saturated  and  not  boiling  solution,  in  colourless,  yery 
sharp  rhombic  octahedrons,  the  form  of  which  approaches  to  that  of  a 
square-based  octahedron,  Angles  of  the  base  about  88°  and  92°.  Dihe- 
dral angles,  about  106^  28',  105°  24',  and  190°.  The  crystals  cleaye  yery 
readily  in  a  direction  parallel  to  the  base,  forming  faces  of  pearly  lustre, 
like  the  crystals  of  apophyllite  (hence  the  name).     . 

Giyes  off  water^  amounting  to  about  9  per  cent.,  at  a  temperature  much 
below  lOO""  (2  atoms  =  9*04  per  cent).    (W<)Uer.) 

b.  AquewM  Apophyllio  Acid.  -—  Apophyllio  acid  dissolyes  slowly  and 
with  great  difficulty  in  cold  water. 

It  is  soluble  in  sulphuric  acid.     (Anderson.) 

Apophyllates, — The  apophyllates  are  all  yery  easily  soluble. 

ApophyUate  of  Ammonia  forms  small  prismatic  needles.  It  is  readily 
soluble  m  water. 
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Ap&phyUate  of  Baryta  is  obtained  in  nodnlar  crystals  by  digesting 
the  acid  with  carbonate  of  baryta  and  adding  alcohol  to  the  solution. 
(Anderson.) 

Apophyllate  of  ammonia  does  not  precipitate  lead-^alts,     (Wohler.) 

Aiwphyllate  of  Silver  is  obtained  by  digesting  apophyllic  acid  with  moist 
carbonate  of  silver  and  precipitating  the  solntion  with  alcohol  and  ether. 
It  forms  a  crystalline  powder,  which  bums  slowly  when  heated,  leaving 
a  residue  of  metallic  silver.  It  is  easily  soluble  in  water,  insoluble  in 
alcohol  and  ether.     (Andenon.) 


16  C 

N 
6H 

Ag 

80 


Andenon. 

96      ....    33-22 

.......    32*65 

14      ....      4-85 

6      ....      208 

2-30 

108-1  ....    37-52 

37*33 

64      ....     22-33 

CMNH«AgO«    288-1  ....  10000 

Apophyllate  of  Silver  with  Niirate  of  Silver,  —  Apophyllate  of  am- 
monia forms  after  a  while,  with  nitrate  of  silver,  small  crystalline  stars, 
which  soon  increase  to  ffroups  of  fine  needles,  resembling  zeolite.  It 
explodes  violently  when  heated,  like  oxalate  of  silver.  Slightly  soluble 
in  water. 

Andenon. 

16  C  96      ....    20-95    2092 

2N  28      ....  611 

6H  6      ....      1-30    3-20 

2  Ag  216-2  ....     47-20     49-70 

14  O  112      ....  24-44 

(?«N«H«Ag*0"    ....  458-2  ....  100-00 

ApophyUic  acid  is  insoluble  in  alcohol  and  in  ether. 


PriTnary-nudem  C**H". 
Oxygen-nudeue  (?*H"0«. 

Camphrene  C"H»*0«. 

J,  Chautabd.     Cbmp^  rend.  44,  ii^]  J.  pr.  Cffiem.  11,  810;  Chem.  Cenir. 
1857,  156. 

Preparaticn^  250  grammes  of  Japanese  camphor  are  heated  with 
1  kilogr.  of  sulphuric  acid  in  a  water-bath  for  12  or  13  hours.  A  dark 
yellow  solution  is  then  formed,  which  is  diluted  with  water,  and  the  pre- 
cipitated oil  is  washed  with  potash  and  distilled  over  chloride  of  calcium. 
Colourless  camphrene  passes  over  at  240°,  amounting  to  about  two-thirds 
of  the  product,  and  then,  as  the  temperature  rises,  a  mixture  of  camphrene 
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and  camphor,  whieh  is  oolleoted  separately  and  freed  from  undeoomposed 
camphor  by  digesting  it  for  two  honrs  in  a  water*bath  with  snlphnrio 
acid. 

Froperlin.  Golonrless  oil,  which  boils  at  240®  and  does  not  iBolidify 
at  —10°. 

It  does  not  affect  pokrized  light.  Sp.  gr.  =  0*974  at  6^  Has  a  slight 
aromatlo  odour.     Vaponr  density  =  4*517. 


12  H 12 

••••         7  7-4  A        ..a 

9*68    ... 
....     12-90    ... 

Chantard. 

77-14 

9-64 

2  O  

....    16 

13-22 

CMH»0»    .... 
C-yapour  . 

....  124 

....  100-00    ... 
Vol. 

1 A 

100-00 

Density. 
6-6560 

H-ns    ..... 

12    . 

0-8316 

o"""       ..... 

O-gas    

1-1093 

o^^        .•••• 

Camphrene 

Taponr 

1     

8.5969 
4-29S4 

DtcomposUiaM.  1.  Camphrene  is  dissolved  by  boiling  nitric  acid 
with  evolntion  of  nitrons  acid.  Water  precipitates  from  the  solution  a 
soft  nnorystallisable  resin,  soluble  in  alcohol.  Neither  camphor  nor  cam- 
phoric acid  is  formed  in  this  reaction.  — -  2.  It  is  coloured  red  by  fuming 
tulphwie  acid,  but  no  combination  takes  place.  —  3.  Fused  with  hydrate 
ofpatath,  out  of  contact  with  the  air,  it  forms  a  mass  which  solidifies  on 
cooling  and  from  which  a  yellow  resin  may  be  extracted.  This  latter 
does  not  yield  camphor  by  distillation. 


Oxygen-nudeus  C**H^O*, 

Gholesteric  Acid, 

Bedtsnbaohbr.    (1846.)    Ann,  Fkarm.  57,1^5, 

ScBLiBPER.    Ann,  Fharm,  58,  385. 

GuKDBLACH  &  Strbokbr.    Ann.  Fharm.  62,  226, 

Formation.  By  the  action  of  nitric  acid:  1.  upon  choloTdic  acid, 
2.  upon  cholesterin  (Redtenbacher) ;  3.  upon  cholic  acid  (Schlieper); 
4.  upon  hyocholic  acid.   (Gundelach  &  Strecker). 

Freparation,  1.  The  residue  which,  on  treating  choloidic  acid  with 
nitric  acid,  remains  in  the  retort  after  the  volatile  products  have  distilled 
off,  consists  of  crystalline  choloidanic  acid  and  a  yellowish  brown  acid 
liquid,  containing  oxalic  acid,  cholesteric  acid,  nitric  acid,  and  a  soft 
resin.       This  liquid  is   filtered  from   the   chololdanio  acid  through 
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powdered  gla«8y  then  diltited  with  water  ftad  filtered  from  the  eoft  resin  ; 
and  the  filtrate  U  eyaporated  down,  again  diltited  with  water,  again 
evaporated  down,  &c ,  until  the  soft  lesin  is  separated.  The  solution  is 
neutralised  with  ammonia,  precipitated  with  an  excess  of  nitrate  of  silver 
and  bofled.  Oxalate  of  silver  is  then  precipitated,  while  obolesteraie  of 
silver  remains  in  solution,  and  is  obtained  in  crystals  after  the  boiling 
filtered  solution  has  cooled.  The  Bilver-«klt  is  sospeoded  in  water  and 
sulphuretted  hydrogen  passed  through ;  the  whole  is  then  warmed,  fil- 
tered, and  the  filtrate  evaporated:  the  cholesteric  acid  is  thereby  obtained 
as  a  gummy  mass.     (Bedtenbacher.) 

2.  From  Cholesterin.  Cholesterin  is  distilled  with  moderately  strong 
nitric  acid,  and  the  distillate  repeatedly  poured  back  as  long  as  the  action 
continues.  Water  is  finally  poured  into  the  retort  in  order  to  carry  over 
all  the  volatile  acids,  and  the  residue  is  diluted  with  water,  which  sepa- 
rates a  small  quantity  of  resin.  The  filtered  solution  yields  cholesteric 
acid  on  evaporation.     (Bedtenbacher.) 

3.  From  Cholic  acid.  When  cholic  acid  is  heated  with  nitric  acid  in  a 
retort,  a  violent  reaction  takes  place  accompanied  by  strong  frothing  and 
evolution  of  red  vapours ;  the  liquid  is  then  boiled — in  case  of  oily  drops 
which  solidify  on  cooling,  continuing  to  swim  upon  the  liquid  —  for 
five  or  six  days,  or  until  ail  evolution  of  nitrous  acid  has  ceased;  and  the 
remaining  yellowish  solution  is  evaporated  on  a  water-bath.  It  then 
deposits  a  transparent  yellowish  gum,  which  may  be  separated  from 
undecomposed  cholic  acid  by  repeated  solution  in  water,  filtering  and 
evaporating,  lintil  the  residue  dissolves  without  turbidity.  In  this  process, 
neither  volatile  acids  nor  oxalic  acid  are  formed.     (Schlieper.) 

4.  From  Hyocholic  acid,  H^ocholic  acid  is  distilled  with  fuming 
nitric  acid  as  long  as  nitrous  acid  continues  to  be  evolved ;  the  residual 
liquid  is  diluted  with  a  large  quantity  of  water,  then  decanted  from  the 
resinous  matter,  concentrated,  and  saturated  with  ammonia,  which 
causes  a  red  coloration.  It  is  then  rapidly  evaporated  and  mixed 
with  alcohol,  whereupon  it  gradually  deposits  crystals  of  oxalate 
of  ammonia.  The  mother-liquor,  mixed  with  more  alcohol,  deposits 
nitrate  of  ammonia  ;  chloride  of  calcium  is  then  added,  which  produces 
a  rust-brown  gelatinous  precipitate  of  cholesterate  of  lime.  The  precipi- 
tate is  obtained  of  a  lighter  colour  by  washing  it  with  dilute  alcohol  and 
repeatedly  dissolving  it  in  water  and  reprecipitating  with  alcohol.  It  is 
finally  converted  into  cholesterate  of  silver  by  precipitating  the  aqueous 
solution  with  nitrate  of  silver.     (Gundelaoh  &  Strecker.) 

Properties,  Cholesteric  acid  is  deposited  by  evaporation  from  its 
aqueous  solution  as  a  gammy  light  yellow  mass,  which  remains  soft  in 
the  interior.  It  has  a  rather  acid  and  strongly  bitter  taste.  (Bedten- 
bacher.) 

DecompomJtioni.  When  heated  in  small  tubes  it  evolves  a  brown, 
suffocating,  bitter  vapour,  and  leaves  a  residue  of  charcoaL  Bums  in  the 
air  with  a  smoky  flame.     (Bedtenbacher.) 

ComhiruUvons.  Cholesteric  acid  becomes  soft  in  moist  air.  It  dis- 
solves readily  in  water  and  forms  a  yellow  solution. 

The  cholesterates  of  the  alkalis  and  alkaline  earths  do  not  crystallise; 
they  dissolve  in  water.     (Bedtenbacher.) 

ChoUBtmOe  ofLim$*  ^  The  limo'salty  prepared  aooording  to  4,  gare, 
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wlien  dried  at  100^  24-2  per  oent.  CaO,  89*7  0,  and  6A  H.  (C^«Ga*HH)'* 
nqaires  25-0  per  eeiii.  OaO,  42*4  0,  ai)d  8*6  H.) 

It  dissolyes  readily  in  cold  water  and  is  precipitated  bj  boiling. 
After  the  solution  has  been  exposed  to  the  air  for  two  months,  it  is  pre« 
cipitated  by  acids  in  brown  flakes.  The  aqtieoos  solution  is  precipitated 
by  alcohol.     (Gondelach  k  Streoker.) 

The  alkaline  cholesterates  form  yelloirish  preoipitates  with  salts  of 
the  metals ;  they  preeipitate  ferric  salts  yellowidi  broirn^  and  eaprie 
salts  yellowish  green.     (Redtenbacher.) 

Cffioluterate  qf  Stiver.  — -  Preparation  (p.  1 58).  Or  choleftterate  of  lime^ 
obtained  aooording  to  4,  is  precipitated  with  nitrate  of  silver,  whereby 
yellow  flakes  are  formed*    (Gnndelaoh  A  9trecker«) 

In  order  to  obtain  the  silver-salt  crystallised,  the  liquid  is  mixed  with 
a  little  nitrate  of  ammonia,  which  acts  as  a  solvent,  and  boiled,  the  greater 
part  then  dissolving.  The  solution  is  filtered  boiling,  and,  on  cooling 
and  concentrating  the  mother-liquors,  yellowish  granular  oiystallint 
crusts  are  obtained.    (Schlieper,  Gundolach  io  Strecker.) 

lUdteabacher. 
DHMfs/lOO*.  «.  K 

16 C    96      ....    28-99    2370    ....    «8M 

8H   8      ....       1-99     2-23     ....      2-31 

8  0    64      ....     15-99     15-82     ....     16-28 

2  AgO  ................  232-2    ...    58*03    58-25    ....    67*51 

- —  ,  1 1  -  —  — ■^— 

C^VH^O"   - *00-2  ....  100-00    100-00    ....  100*00 

IlrWellOO^  BcMiepcr.     gt^^^^^^^ 

16  C  MM4i.«4*.*«4MM«.     06      i»M    23*90    IM...M    23*81     «..«    24-1 
o  mX  •m..m..m.«m....*        8       .«*.        1-""     .M.....        j6-*ft      M«.        26-4 

8  0 64      ....     15-99    . u    16-14    ....    15-8 

2  Ago   262-2  ....    58-03    67-70    ....    57-7 

C>*Ag*HH>» 400*2  ....  100-00    . 10000    ....  1000 

a  WM  obtained  from  chololdic  acid,  5  from  ohdeatertn. 

Ckolesterio  aeid  is  readily  soluble  in  alcohol  and  forms  it  yellowish 
solutiotu    (Aedtenbaoher.) 


Conine. 

iuL.  OttttB.    (1827.)    Sr.  ArA.  20,  B7. 
It.  Brahdbs.    Sr.  Arek.  20,  111. 
Trommsdoiif.    N.  Tr.  1 2,  2,  49.  • 
GmoKB.    Maff.  Pharm.  B5f  72,  and  259. 
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LiRBio.    Mag,  Fharm.  SB,  159. 

Boutron-Ghablard  &  0.  Hbnbt.  -Ann.  Ckm.  Phyn.  61,  887;  J.  Fkarm. 

22,  277. 
Obtigosa.    Ann.  Fhai^m,  42,  818. 
Bltth.     Chem,  Soe.  Qu,  J.  1,  845;  Ann.  Fharm.  70,  78. 
A.  W.  HoFMAKN.    Ann,  Fharm,  74, 175. 
T.  Planta  &  A.  Kbkul^.    Ann.  Fharm.  89, 129. 
Wbbthbim.    Ann.  Fharm.  100,  885;  Fharm.  CetUr.  57,  41. 

Gmieine.    (Bendias.)    Conihu, 

Conine  was  obtained  bj  Giseke  (1827)  as  an  impure  anlphate,  pure  by  Geiger 

il831),  and  reoogniaed  by  him  aa  an  organic  alkali;    his  Tiews  were  opposed  by 
>eacbampB  (/•  Pkarm.  21,  74 ;  22,  231),  bat  confirmed  by  Bontron-Charlard,  and 
O.  Henry* 

Saureea.    From  the  herb  and  seed  of  Canium  maculatum.  —  Also  from 
the  fLowevB  of  that  plant     (Wertheim.) 

FarmcUion.    By  heating  oonydrin  with  anhydrous  phosphoric  acid. 

(Wertheim.)  —  By  treating  the  alcoholic  extract  of  imperatoria-root  with  potaab, 
Wagner  obtained  a  Yolatile  base,  which  he  belieres  to  be  conine.  (/.  pr.  Chem.  61, 
504.) 

Freparation.  1.  The  seeds  of  hemlock  are  distilled  with  carbonate  of 
potash  or  h^rdrate  of  lime,  and  the  yellowish  distillate,  upon  which  oily 
drops  float,  is  neutralised  with  sulphuric  acid  and  evaporated ;  it  then 
becomes  first  red,  then  violet,  and  lastly  brown,  and  deposits  brown 
resinous  flakes,  which  are  separated  by  filtration.  The  filtrate  is  evapo- 
rated to  the  consistence  of  a  thick  syrup,  and  the  residue  is  treated  with  a 
mixture  of  three  parts  absolute  alcohol  and  one  part  ether,  as  long  as  it 
continues  to  grow  turbid.  A  precipitate  of  sulphate  of  ammonia  is  thus 
formed,  from  which  the  liquid  is  filtered  and  then  distilled;  and  the 
residue  is  heated  in  a  water-bath  and  repeatedly  moistened  with  water, 
until  no  more  alcoholic  vapours  are  perceptible.  On  cooling,  the  mass  is 
found  to  contain  a  number  of  micaceous  laminie,  which  cannot  be  separated. 
The  whole  is  therefore  distilled  with  potash  in  a  chloride  of  calcium 
bath,  whereupon  a  clear  yellowish  oil  first  passes  over,  containing  alcohol 
(probably  from  sulphovinate  of  potash)  and  smelling  strongly  of  conine* 
If  thb  product  is  rendered  turbid  by  mixture  with  the  following  distillate, 
the  receiver  must  be  changed,  and  the  distillation  continued  till  the 
residue  is  almost  dry,  when  it  is  again  to  be  mixed  with  caustic  potash 
and  water,  and  distilled  as  long  as  conine  continues  to  pass  over.  The 
distillate,  consisting  of  a  watery  liquid  and  oily  conine,  which  still  con- 
tains water  in  solution  (whence  it  becomes  tarbid  when  heated)  is  mixed 
with  chloride  of  calcium  as  long  as  the  latter  continues  to  absorb  water, 
and  then  distilled;  ammonia  is  then  evolved,  and  there  remains  a  brown 
resinous  residue.  The  distillate  is  again  treated  with  chloride  of  calcium 
and  distilled  in  a  sand-bath,  and  the  product,  which  is  almost  colourless, 
is  rectified  alone :  it  then  leaves  a  small  resinous  residue.  (Geiger.) 
6  lbs.  fresh  green  unripe  seeds,  or  9  lbs.  dry  ripe  seeds,  yield  1  oi.  conine. 
(Gbiger.)  The  herb  ot  hemlock  yields  but  a  small  product;  the  seeds  yield 
more.^  The  latter  contain  a  neutral  oil,  which  is  previously  separated  by 
distilling  the  seeds  with  water  containing  sulphuric  acid;  —  it  passes  ovet 
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partly  in  dirty  white  flakM  and  partly  in  aqaaoni  iolotton.  Hydrata  of 
magnesia  may  be  also  used  for  the  separation  of  oonine.  (B.-Charlard  Sc 
Henry.) 

2.  The  ripe  seeds  are  exhausted  withaleohol,  the  alcohol  is  distilled 
off,  and  the  residual  vynp  is  mixed  with  an  equal  volnme  of  water,  and  a 
little  hydrate  of  potash,  and  distilled  in  ^  ohloride  of  caloium-batli. 
(Christison.) 

8.  When  the  fresh  flowers  (or  seeds)  of  hemlock  are  exhausted 
with  hot  water  to  which  a  little  sulphuric  acid  has  been  added, 
and  the  extract  supersaturated  with  lime  or  hydrate  of  potash  and 
distilled  as  rapidly  as  possible,  a  strongly  alkaline  distillate  containing 
ammonia^  conine,  and  conhydrine  passes  over.  The  distillate  is  neu- 
tralised with  sulphuric  acid,  evaporated  on  a  water-bath  to  a  thick 
B^upy  consistency,  and  then  treated  with  absolute  alcohol,  which  pre- 
cipitates sulphate  of  ammonia.  The  solution  is  removed  from  the  deposit 
and  placed  on  a  water-bath  in  order  to  eyaporate  off  the  alcohol  j  and 
the  residue  is  allowed  to  cool,  then  strongly  supersaturated  with  concen- 
trated potash  and  mixed  with  ether,  the  whole  being  shaken  for  a  con- 
siderable time.  The  brownish  red  ethereal  solution  thus  obtained  is 
separated  from  the  aqueous  solution  and  evaporated  on  a  water-batb,  till 
the  etber  is  completely  driven  off;  it  is  finally  heated  to  100^,  and  then 
distilled  in  a  stream  of  hydrogeD,  at  a  very  slowly  increasing  tempera- 
ture, in  an  oil-bath.  Conine,  rendered  impure  by  a  little  water  and 
ether,  first  passes  over,  and  afterwards  colourless  oily  conine,  which  may 
easily  be  purified  by  neutralising  with  hydrochloric  acid,  pouring  off  the 
mother-liquor  from  the  crystals  of  hydrochl  orate  of  conine,  and  recrystal- 
lising  the  salt  from  alcohol.  Conhydrine  remains  in  the  retort  and,  on 
heating,  sublimes  in  the  upper  part  and  neck  of  the  retort  in  crystalline 
laminae  (if  very  slowly  heated,  it  sublimes  at  150°,  otherwise  between  190° 
and  210^).    (Wertbeim.) 

Furijieation  of  Conine,  Conine,  obtained  by  Geiger's  process,  nay 
still  contain  ammonia.  To  remove  this  impurity,  the  product  is  shaken 
in  a  long  glass  tube  with  water,  and,  after  a  few  hours,  the  conine  is 
decanted  off.  The  wash-water  becomes  milky  on  being  shaken  up  with 
chlorine- water,  but  does  not  evolve  nitrogen  gas,  if  iree  from  ammonia. 
(B.-^harlard  &  Henry.)  The  ammonia  is  removed  by  placing  the  conine 
in  vacuo  over  sulphuric  acid,  the  evolution  of  gas  bubbles  then  causing 
ebullition.  (Liebig.)  If  the  conine  contains  water,  it  is  to  be  mixed  with 
fused  hydrate  of  potash:  the  conine  then  separates  out,  after  a  time,  in  an 
oily  stratum,  which  may  be  removed  and  rectified  alone.  Commercial 
chloride  of  calcium  cannot  be  used  for  this  purpose,  as  it  generally  contains 
alumina.  Conine,  from  different  preparations,  does  not  always  behave  in  the 
same  way  with  hydrate  of  potash  j  in  one  instance,  the  addition  of  potash 
caused  a  violent  evolution  of  ammonia  and  decomposition.  (Blyth.) 
When  conine,  from  another  preparation,  was  allowed  to  stand  for  two 
days  over  hydrate  of  potash,  then  poured  off  and  distilled  in  a  stream 
of  hydroffen,  it  began  to  boil  at  97^  and,  while  the  boiling  point  rose  to 
132'',  a  limpid  oil  passed  over,  which  contained  but  little  conine,  and 
formed  crystals  with  bromine.  The  boiling  point  then  rose  rapidly  to 
170^,  and  pure  conine  distilled  over  up  to  17o^  after  which  came  pro- 
ducts of  decomposition.  The  oil  which  passed  over  between  170''  and  175° 
became  turbid  when  heated  to  50°,  and  deposited  water  in  the  neck  of 
the  retort.  On  treating  it  with  potassium,  it  eyolved  gas  yiolently,  while 
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potash  wall  formed,  and  on  8nb8eq[Qently  distilling  the  liqaid  in  It  stream 
of  hydrogen  it  passed  oyer  between  168^  and  170''.    (Bljth.) 

FropeHies.  Conine  is  a  limpid  oily  liquid  of  sp.  gr.  0*80  (Oeiger% 
0-878.  (Blyth.)  It  boils  at  168^  — 17 1**  (Blyth);  at  1875^  (Geiger); 
189^  (Ghristison) ;  212''  (Ortigosa)  ;  and  when  carefully  but  rapidly 
heated,  distils  almost  without  decomposition.  (Geiger.)  It  volatilises 
in  vacuo  at  ordinary  temperatures,  and  distils  without  residue.  (Liebig, 
Ortigosa.)  It  may  be  carried  over  with  vapour  of  water  at  100^,  but 
even  then  slight  decomposition  takes  place.  —  It  has  a  highly  penetrating, 
repulsive,  peculiar  and  suffocating  odour,  like  tobacco,  somewhat  resem- 
bling also  that  of  hemlock ;  at  a  distance,  and  in  small  quantity,  it 
smells  like  mice,  but  if  closely  inhaled,  it  attacks  the  head  and  provokes 
tears.  (Geiger.)  It  has  a  very  sharp,  repulsive,  tobacco-like,  and 
persistent  taste.  It  is  a  violent  poison,  and  in  small  quantities  rapidly 
causes  death,  attended  with  tetanus.  When  outwardly  applied  it  does 
not  dilate  the  pupil,  not  even  if  introduced  into  the  eye  itself.  (Geiger.) 
(On  the  acdon  of  oonloe  compare  Ghristison,  /•  Pharm,  22,  413;  /.  Ch,  Med.  12,  461. 
KShlmann,  N,  Br.  Arch.  23,  38.)  It  has  a  Strong  alkaline  reaction,  but  only 
in  the  presence  of  water.  (Geiger.)  The  alkaline  reaction  disappears 
from  turmeric  paper  on  application  of  heat,  and  slowly  from  litmus-paper. 
(Blyth.) 

Ortigosa.         Blyth* 

16  C  96  ....  76-80  74-59  ....  75-11 

N  14  ....  11-20 

15  H     15    ....    12-00    12-05    ....    13-06 

CWNH»    125    ....  10000 

Lkbig  found  66*91  C,  12*0  H,  128  N,  and  8-29  O,  and  gare  the  formala 
CUNH><0,  which  Ortigosa  changed  to  Ci<NH»,  Blyth  to  Ci7NH>7.  Gerhardt  {Compt. 
Chim.  1849,  373)  gate  the  above  formala,  and  considered  it  probable  that  Ortigosa  and 
Blyth  analysed  con^e  containing  water.  According  to  ▼.  Planta  and  Kekal^,  conine  is 
generally  a  mixture  of  C^'NH"  and  C^NH*'  (methyi-conine),  and  perhaps  also  contains 
the  base  C^^NH*^;  they  are  of  opinion,  that  Blyth's  oonine  contained  methyi-conine. 

DecamposUians,  1.  Conine  is  very  inflammable,  and  bums  with  a 
bright  smoky  flame,  like  volatile  oils,  leaving  only  a  small  residue  of 
carbon.  (Oeiger.)  The  vapour  of  conine  is  inflammable.  (Charlard  Sc 
Henry.) 

2.  Conine  remains  colourless  when  kept  from  the  air,  but  on  expo- 
sure to  the  air,  it  rapidly  turns  yellow,  brown,  and  viscid,  and  becomes 
less  soluble  in  water.  The  aqueous  or  alcoholic  solution  undergoes  the 
same  decomposition,  especially  if  the  conine  is  impure;  both  rapidly  turn 
brown,  while  the  aqueous  solution  becomes  turbid  and  deposits  resinous 
flakes.  (Geiger.)  In  the  decomposition  of  conine  by  the  air,  resin  is 
formed  and  ammonia  evolved.  (Christison.)  Conine,  placed  in  a  shallow 
dish  and  exposed  to  the  action  of  oxygen  for  some  weeks,  turns  dark  red, 
becomes  thicker,  and  is  finally  converted  into  a  stringy  resinous  mass, 
which  smells  strongly  of  conine  and  has  an  alkaline  reaction.  This  resin 
dissolves  in  strong  hydrochloric  acid  and  is  precipitated  by  carbonate  of 
potash.  If  this  operation  is  repeated  and  the  product  washed  with  water, 
a  resin  is  obtained  which  is  free  from  conine,  smells  of  butyric  acid  when 
burnt  or  exposed  to  moist  air,  and  contains  nitrogen.     (Blyth.) 

3.  On  dialilling  conine,  a  portion  is  always  decomposed,  ammonia 
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being  eyolved  and  a  resin  formed.  The  purer  the  coniue,  the  lees  decom- 
position takes  place.  Heated  for  some  time  to  a  temperature  near  its 
boiling  point,  it  is  much  more  decomposed  than  when  it  is  rapidly  heated 
to  boiling,  in  which  case  the  greater  part  distils  over  nnchanged.  Am- 
monia and  a  resin  are  formed,  and  perhaps  also  carbonic  and  acetic  acids. 
(Geiger.)  Moist  conine,  evaporated  in  vacuo  over  substances  which 
attract  moisture,  leaves  a  resinous  pitchy  residue.  (Charlard  &  Henry.) 
Moist  Conine  leaves  a  resin  on  distillation  ;  the  dry  substance  does  not: 
(Ortigosa.)  When  oonine  is  heated  above  172°,  the  boiling  point 
rises  rapidly,  decomposition  takes  place,  and  white  fumes  are  evolved. 
(BlytL) 

4.  In  the  oxidation  of  oonine,  butyric  acid  is  generally  formed,  as 
when  conine  is  boiled  with  nitric  acid  (a  resin  is  formed  at  the  same 
time,  which  is  precipitated  from  the  solution  by  potash  on  cooling);  also 
on  evaporating  bromide  of  conine  in  vacuo  with  a  slight  excess  of  bro- 
mine, or  by  evaporating  sulphate  of  conine  to  dryness,  and  by  treating 
conine  with  bichromate  of  potash  and  sulphuric  acid.  (Blyth.)  An 
odour  of  butyric  acid  is  perceptible  during  the  evaporation  of  the  plati- 
num or  mercury  salts  of  conine,  and  of  its  basic  substitution-products. 
(v.  Planta  &  KokuI^.)-^ Conine  reduces  silver-salts.     (Ortigosa.) 

5.  When  conine  is  neutralised  with  dilute  mineral  acid$^  it  is  not 
decomposed  by  spontaneous  evaporation,  but  if  evaporated  with  the  aid 
of  heat,  its  solution  becomes  dark,  and  a  salt  of  ammonia  and  a  resin  are 
formed.  The  same  reaction  is  produced,  even  in  the  cold,  by  an  excess 
of  acid,  or  by  acetic  or  tartaric  acid.     (Geiger.) 

6.  Alcoholic  tincture  of  iodine  acts  violently  upon  moist  conine,  the 
solution  becoming  turbid  and  yellow  for  a  few  moments,  and  then  colour- 
less, and  ultimately  drying  up  to  an  uucrystalllsable  mass.  (Geiger.) 
A  weak  tincture  of  iodme  added  drop  by  drop  to  alcoholic  conine,  pro- 
duces a  dark  brown  precipitate  which  dissolves  and  forms  a  colourless 
liquid.  When  tincture  of  iodine  is  added  as  long  as  the  liquid  remains 
colourless  (if  an  excess  of  iodine  is  added  a  different  decomposition  takes 
place),  and  the  solution  is  evaporated  in  vacuo,  there  remains  a  brownish 
mother-liquor  containing  crystals  of  a  similar  form  to  those  obtained  by 
the  action  of  bromine  upon  conine:  they  are  readily  soluble  in  water^ 
alcohol,  and  ether.  (Blyth.)  —  Anhydrous  conine  hecomes  heated  in 
contact  with  iodine,  and  forms  thick  white  fumes  and  a  readily  fusible 
mass,  which  is  at  first  blood-red  and  afterwards  turns  olive-green  ;  this 
body  dissolves  in  water,  forming  a  nearly  colourless  solution,  and  depo- 
aiting  a  black  thick  resin.     ^Geiger.) 

7.  When  conine  fdistillea  at  169°)  is -exposed  to  vapour  of  hmmine, 
it  immediately  solidines  into  a  mass  of  crystalline  needles.  If  too  much 
bromine  is  used,  the  chief  product  is  a  gummy  mass;  if  conine  is  employed 
which  distils  over  below  168°,  a  red  liquid  is  formed.  The  purer  the 
conine,  the  more  abundant  is  the  formation  of  crystals.  Conine  which 
has  passed  over  between  98°  and  136°  does  not  at  first  form  any  crystals 
with  bromine,  and  on  evaporating  in  vacuo,  becomes  dark  red  or,  if  moro 
bromine  is  added,  black.  This  product,  dissolved  in  water,  boiled  with 
uninial  charcoal,  then  filtered  and  evaporated  in  vacuo  over  sulphuric 
acid,  yields  transparent  colourless  needles  and  a  brown  mother-liquor. 
The  crystals,  after  washing  with  ether,  contain  48*52  per  cent.  C.  and 
8'98  H.;  they  are  readily  soluble  in  water  and  in  alcohol,  but  much  less 
in  ether ;  when  purified  by  treating  with  ether  and  recrystallised  from 
water  or  from  alcohol,  they  form  needles  which  are  permanent  in  tho  air 
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and  meU  into  an  oil  at  about  100^  giving  off  a  little  conine  yapour.     On 
cooling,  tbe  oil  solidifies  into  a  striated  mass.     (Bljth.) 

8.  Anhydrous  conine  acted  npon  by  cM&rine  gas  gires  off  dense 
white  fumes,  becomes  hot  and  thick,  and  forms  a  brown  mass,  which 
has  a  peculiar  odour  something  like  that  of  chlorine,  but  not  like  that 
of  conine,  and  when  suspended  in  water  and  treated  with  caustic  8od% 
diffuses  an  odour  of  conine  and  turpentine.  —  With  hydrated  conine^ 
chlorine  gas  produces  a  whitish  turbidity,  separation  of  oil-drops,  and  a 
smell  of  chloride  of  nitrogen;  if  potash  is  then  added,  an  odour  of  oonine 
is  evolred.  (Oeiger.)  Moist  conine,  free  from  ammonia,  does  not  erolre 
nitroffen  when  shaken  with  chlorine- water.  (Charlard  &  Henry.)  When 
chlorine  gas  is  passed  over  conine  which  has  distilled  at  130^  the  conine 
becomes  hot,  assumes  a  dark  red  colour,  and  emits  heayy  white  yaponrs 
which  smell  something  like  oil  of  lemons.  If  the  action  of  the  chlorine 
be  continued  and  the  oil  cooled,  it  becomes  colourless  again  and  thicker, 
ceases  to  evolre  white  vapours,  and  becomes  covered  witn  white  crystals, 
into  which  it  is  completely  converted  after  the  chlorine  has  been  passed 
over  it  for  a  long  time.  The  crystals  are  like  those  formed  by  the  action 
of  bromine,  and  are  very  volatile.  If  stirred  up  with  water  they  readily 
dissolve;  they  are  very  soluble  in  alcohol  and  ether,  from  which  they 
crystallise. 

9.  Anhydrous  conine  poured  npon  dry  Aromte  <teid,  takes  fire  imme- 
diately.    (Hofmann,  Ann,  Pharm.  47,  85.) 

10.  Photphomolyhdie  acid  (obtained  by  precipitating  molybdate  of 
ammonia  with  common  phosphate  of  soda,  evaporating  the  solntton  to 
dryness,  igniting  till  the  ammonia  is  driven  off,  and  dissolving  the 
residue  in  water  containing  nitric  acid)  forms  with  conine  and  its  salts,  a 
bright  yellow  bulky  precipitate.  The  precipitate  is  scarcely  soluble  at 
the  ordinary  temperature  in  water,  dilute  acids  (with  the  exception  of 
phosphoric  acid\  alcohol,  or  ether;  it  is  however  readily  taken  up  by 
the  carbonates,  oorates,  and  phosphates  of  the  alkalis,  and  decomposed, 
though  more  slowly  and  with  separation  of  conine,  by  the  alkaline  earths 
and  their  carbonates,  as  well  as  by  the  oxides  of  lead  and  silver  and  their 
carbonates.     (Sonnenschein,  ^9171.  Pharm,  105,  45.) 

J 1.  Conine  is  rapidly  attacked  by  bromide  of  ethyl  and  forms  a  crys- 
talline product.  (Hofmann,  Ann,  Pharm.  74,  175;  79;  31.)  Commer- 
cial conine  mixes  with  iodide  of  ethyl,  and  forms  at  first  a  clear  liquid; 
but  a  reaction  quickly  takes  place,  whereby  a  brown  oil  is  formed, 
which  sinks  to  the  bottom  of  the  vessel.  If  the  mixture  is  heated  in  a 
sealed  tube  to  100°,  till  the  stratum  of  ether  at  the  bottom  no  longer 
decreases,  there  is  formed,  if  the  conine  is  pare,  a  viscid  oil  (hydriodate  of 
eth^l-conine);  but  if  the  conine  contains  methyl -conine,  there  is  formed, 
besides  hydriodate  of  ethyl-conine,  the  hydriodate  of  ethyl -methyl- 
con  ine,  which  solidifies  in  part  immediately,  and  completely  on  cooling, 
(v.  Planta  &  Kekulfe.) 

12.  With  cyanide  of  ethyl  conine  behaves  like  aniline.  (Warts,  Ann. 
Pharm,  80,  349.) 

ComhiruxiioM,  Conine  takes  np  at  ordinary  temperatures  one-third 
part  of  its  weight  of  water,  and  at  a  low  degree  of  cold,  one  part  of  water, 
whereby  it  becomes  more  fluid.  It  then  becomes  turbid  when  heated, 
owing  to  the  separation  of  water.  (Oeiger.)  It  is  slightly  soluble  in  water. 
(Charlard  &  Henry.)  The  solution  in  100  parts  0?  cold  water,  beoomee 
turbid  when  heated  and  clear  again  on  cooling*    (Oeiger.) 
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Conine  doM  not  appoar  to  disaolre  phosphorus.  It  dissolvofl  iUlphvr 
in  large  quantities,  and  the  dark  orange-coloured  solution  yields  crystals 
of  sulphur  on  evaporation.  It  is  slightly  soluble  in  Usulphids  ofoarbonn 
(Blyth.) 

Conine  neutralises  acids  completely.  (Oeiffer,  Charlard  &  Henry.) 
It  produces  white  fumes  with  volatile  acids  (with  hydrochloric  acid, 
Charlard  &  Henry),  also  with  nitric  acid  and  acetic  acid  (Blyth),  pro- 
bably from  the  ammonia  contained  in  it.  (Oeiger.)  It  appears  to  drive 
out  ammonia  from  its  compounds,  and  precipitates  stannous,  mercurous, 
and  ferric  salts  (Ortigosa);  also  the  salts  of  alumina,  zinc,  manganese, 
copper,  and  silver;  oxide  of  silver  dissolves  in  an  excess  of  conine.  (Blyth.) 

The  salts  of  conine  cannot  for  the  most  part  be  obtained  in  the 
crystalline  form.  (Geiger.)  A  few  crystallise,  but  they  are  very  deli- 
quescent. (Blyth.)  They  are  less  poisonous  (still  more  poisonous, 
according  to  Christison)  than  conine  itself ;  they  have  a  repulsive  bitter 
taste,  and  decompose  with  excess  of  acid  on  exposure  to  the  air,  turning 
red,  then  violet,  and  afterwards  green.  (Geiger.)  Conine  turns  bluish 
green,  and  afterwards  brownish  red,  eyen  while  it  is  being  saturated 
with  acids.  (Charlard  &  Henry.)  Many  of  its  salts  decompose  on 
eyaporation  and  leaye  a  gummy  residue  (Blyth),  part  of  the  base  vola- 
tilising. (Charlard  &  Henry.)  All  compounds  of  eonine  when  burnt 
emit  the  repulsive  odour  of  conine.  (Blyth.)  The  salts  of  conine  dis- 
solve readily  in  water  (Geiger),  and  in  alcohol.  (Charlard  A  Henry.) 
Thej  are  predpitated  by  tannin.     (Geiger.) 

Conine  forms  a  crystallisable  salt  with  phosphoric  acid*  (Charlard  & 
Heniy.) 

SulphaU  of  Conine,  -—  Conine  neutralised  with  snlphnrio  acid  dries 
up  in  the  air  to  a  brown  extract,  which  cannot  be  obtained  crystallised, 
and  dissolves  in  water  in  all  proportions.  (Geiger.)  Conine  forms  with 
sulphuric  acid  a  crystallisable,  deliquescent  salt,  which  dissolves  in 
alcohol  in  all  proportions.  (Charlard  &  Henry.)  Conine  neutralised 
with  dilute  sulphuric  acid  and  evaporated  on  a  water-bath,  becomes 
brownish,  and  leaves  a  thick  gummy  residue  containing  traces  of  crystals. 
Potash  separates  from  the  residue  an  oil  which  smells  like  unaltered 
conine ;  if  the  evaporation  is  carried  further,  the  same  substance  is  pro- 
duced as  by  bromine.     (Blyth.) 

Conine  dissolved  in  alcohol  of  80°  forms  with  iodic  acid  a  precipitate 
similar  to  those  produced  by  many  other  organic  bases.  (Charlard  <fc 
Henry.) 

HfdroMorate  of  Conine  —  Conine  behaves  with  hydrochlorio  acid  in 
the  same  manner  as  with  sulphuric  acid.  (Geiger.)  When  conine  is 
placed  in  vacuo  beside  a  vessel  containing  fuming  hydrochloric  acid, 
crystals  are  formed  in  both  the  liquids,  which  finally  solidify  into  a  mass 
of  large  crystalline  laminie.  The  crystals  in  both  vessels  are  the  same 
in  form  and  appearance,  yet  those  from  the  conine  vessel  have  an  alka- 
line^ those  from  the  hydrochlorio  acid  vessel  an  acid  reaction.  (Liebig.) 
Conine  neutralised  with  hydrochloric  acid  turns  pale  red  and  yields 
crystds  when  the  solution  is  evaporated  nearly  to  dryness.  (Blyth.) 
Conine  (even  crude)  mixed  with  hydrochloric  acid  yielcb  crystals  easily 
and  rapidly.    (Wertheim.) 
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Colourless  needles  (Liebig),  long  white  needles  grouped  in  stars. 
(Dlyth.)  Transparent  rhombic  crystals,  having  a  fatty  lastre  and  softer 
than  gypsum,  sometimes  four  millimeters  long.    (Fig.  68  without  tand  p; 

sometimes  fig.  53  without  i  and  p,    oo  P  oo  .  P  oo  .  oo  P,   sometimes  with 

cc  P  00  and  w  P  n,    (Peters.) 

Permanent  in  the  air  (Wertheim);  deliquescent.  (Liebig,  Blyth.) 
When  the  solution  obtained  by  the  deliquescence  of  the  salt  is  evaporated 
at  a  gentle  heat,  it  again  yields  the  same  crystals;  but  the  liquid,  if 
evaporated  in  the  air,  turns  first  purplish  red,  then  deep  indigo-blue,  and 
ilually  brown.  —  Hydrochloric  acid  gas  passed  over  ^nine,  turns  at  first 
purple-red  and  then  deep  indigo-blue.     (Liebig.) 

Wertheim,. 

16  C  96      ....  59  44  58-86 

N  14      ....  8-67 

16  H  ^  16      ....  9-91  1005 

CI 35-5  ....  21-98  21-52 

CJ»NH«  HCl    161-5  ....  lOO^OO 

The  salt  was  prepared  with  conine  obtained  firom  conhjdrine  by  the  action  of 
auliydrous  phosphoric  add, 

Nitrate  of  Conine,  —  Conine  neutralised  with  uitrio  acid  becomes 
turbid  at  the  point  of  neutralisation,  and  rapidly  clear  on  the  addition  of 
more  acid.  The  neutral  mixture  smells  feebly  of  conine,  and  when 
left  to  evaporate,  or  evaporated  at  a  temperature  between  30^  and  40% 
leaves  an  extract-like  residue,  containing  colourless,  transparent  octo-: 
hcdrons.     (Geiger.)     It  is  cry  stall  isable.     (Charlard  &  Henry.) 

Aqueous'  conine  shaken  with  phoiphate  of  magnesia  forms  a  whito 
insoluble  salt.     (Charlard  &  Henry.) 

When  conine  is  mixed  with  aaueous  sulphate  of  alumina,  small 
octohedrons  are  gradually  formed,  which,  after  being  carefully  washed 
with  water,  tarn  black  on  ignition.     (Ortigosa.) 

Conine  forms  with  sulphate  of  copper  a  precipitate  which  dissolves 
slightly  in  water  and  readily  in  alcohol  and  in  ether.  (Ortigosa.) 
With  protochloride  of  tin,  it  forms  a  light  kermes-brown  precipitate, 
(v.  Planta,) 

Chloromercurate  of  Conine.  —  Conine  forms  with  corrosive  sublimate  a 
white  pulverulent  precipitate,  which  turns  yellow  and  decomposes  at 
110°;  it  is  insoluble  in  water,  alcohol,  and  ether.  (Ortigosa.)  When 
conine  which  has  passed  over  between  1 47^  and  1 60°  and  has  become 
brown  from  exposure  to  the  air,  is  rectified,  and  the  colourless  distillate 
is  dissolved  in  alcohol,  a  copious  precipitate  is  formed  on  addition  of  an 
alcoholic  solution  of  corrosive  sublimate.  This  precipitate  if  stirred  up 
unites  into  a  light  lemon-coloured,  viscid  mass,  which  gradually  hardens 
on  exposure  to  the  air,  and  may  then  be  pulverised.  Aqueous  corrosive 
sublimate  produces  with  an  alcoholic  solution  of  conine  which  has  dis- 
tilled over  at  169%  a  precipitate  which  is  the  same  in  composition  but  is 
not  viscid.  ^ 

Pale  lemon-coloured  powder,  which,  when  heated  to  32°  or  in  vacuo 
over  sulphuric  acid,  evolves  an  odour  of  conine.  Melts  and  decomposes 
at  100^    Insoluble  in  water.   Dissolves  in  hydrochloric  acid,  and  is  depo^ 
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sited  from  the  solution,  on  evaporation,  as  a  gummy  mass.    Sparingly 
soluble  in  alcohol,  insoluble  in  ether.     (Blytb.) 

Blyth. 

16  C     90      ....     14-40    15-91 

N 14      ....      2-10 

15  H     16      ....      2-25     2-68 

4  Hg  400      ....     60-00     59-17 

4  CI     141-6...,     21-25     18-87 


C^NHW  4HgCl    666-6  ....  100-00 


lodomercurcUe  of  Poiauium  forms  with  conine  a  precipitate  insoluble 
in  hydrochloric  acid.     (v.  Planta.) 

From  nitrate  of  silver  conine  precipitates  oxide  of  silver,  which  redis- 
solves  in  an  excess  of  conine.     (Blyth.) 

Chloride  of  Silver  dissolves  in  conine  as  in  ammonia.     (Blyth.) 

Terchloride  of  Gold  forms  a  yellow  powder  with  conine.     (Blyth.) 

Chloroplatinate  of  Conine,  —  A  solution  of  bichloride  of  platinum  is 
added  to  an  alcoholic  solution  of  conine.  (Ortigosa.)  —  When  colourless 
conine,  which  has  distilled  over  between  106°  and  136°  (or  between  lOO'' 
and  171°),  is  neutralised  with  hydrochloric  acid,  and  alcohol  and  then 
alcoholic  bichloride  of  platinum  are  added,  the  liquid  turns  dark  red 
and  becomes  oily,  but  does  not  deposit  any  precipitate.  If  evaporated  in 
vacuo  over  sulphuric  acid,  it  yields  tufts  of  crystals.  The  mother- 
liquor  deposits  no  more  crystals  on  further  evaporation,  but  evolves 
hydrochloric  acid  and  an  odour  of  butyric  acid;  but  on  mixing  it  with 
water  and  evaporating  over  sulphuric  acid,  more  crystals  are  obtained. 
(Blyth.) 

Beautiful  orange-yellow  crystalline  powder.  (Ortigosa.)  Deep 
searlet,  four-sided  prisms  terminating  in  four-sided  pyramids.  It  does 
not  decompose  at  100°,  but  melts  at  a  few  degrees  higher  and 
evolves  vapour  of  conine.  It  is  decomposed  by  potash  in  the  cold. 
(Blyth.)  Soluble  in  water  (Ortigosa);  slightly  in  cold  water.  (Blyth.) 
Soluble  in  alcohol  and  in  ether.  (Ortigosa).  Crystallises  from  its  solu- 
tion in  boiling  alcohol  on  cooling.     (Blyth.)      Fig.  80  with  y  and  a. 

CO  P  00 .  Poo .  oP.  P  00 .  00  P.  3P2.  a  P.  P.     f  Peters.) 

Ortigosa.  Blytb. 

16  C    96      ....    28-98     2904     ....  29-77 

N    14      ....       4-22     4-62    ....  4-05 

16  H   16      ....      4-83     5-01     ....  5-16 

Pt  99      ....    29-89    29-38    ....  2908 

3  CI  106-2  ....     32-08     31-96 


C"NH",HCl,?tCl«    331-2  ....  10000    100-00 

Conine  which'  has  become  coloured  by  exposure  to  the  air,  gives 
with  bichloride  of  platinum,  black  crystals,  which,  after  they  have  been 
washed  with  alcohol,  contain  30-43  per  cent,  of  platinum,  and  give  off 
an  odour  of  conine  when  treated  with  potash;  hence  they  are  chloropla- 
tinate of  conine  mixed  with  another  body.     (Blyth.) 

The  red  salt  boiled  with  a  solution  of  bichloride  of  platinum  gives 
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off  oarbonic  aoid  and  emits  at  first  the  odour  of  some  fatty  sobstanoe^ 
then,  while  the  solution  becomes  darker,  an  odour  of  butyrio  aoid,  and 
finally  again  the  odour  of  the  fatty  substance;  platinum  is  also  reduced, 
and  a  little  oilf  which  becomes  semi-fluid  on  cooling,  passes  over.  —  If 
the  mixture  is  boiled  for  about  four  weeks  and  finally  eraporated  to 
dryness,  and  the  black  residue  then  boiled  with  water  and  filtered 
from  the  reduced  platinum,  a  mixture  of  substances  is  obtained  on 
evaporating  the  filtrate,  consisting  principally  of  yellow  octohedrons  of 
chloroplatinate  of  ammonium,  long  four-sided  purple  prisms  (doubt- 
less the  ammonio-protochloride  of  platinum  of  Magnus),  and  white 
silky  needles,  besides  a  little  undecomposed  platinum-salt.  The  white 
crystals  appear  to  be  acid;  they  dissolve  in  potash,  from  which  they  may 
be  precipitated  by  acids.  They  are  also  obtained,  together  with  the  black 
crystals,  when  conine  which  has  become  coloured  in  the  air,  is  treated 
with  bichloride  of  platinum.  If  the  whole  mixture  of  crystals  is  treated 
with  cold  potash  and  the  liquid  diluted,  rapidly  filtered,  and  washed 
with  water,  there  remains  a  residue  of  chloroplatinate  of  ammonium, 
while  the  purple  and  white  salts  dissolve.  On  evaporating  the  purplish 
red  potash-solution,  red  four-sided  prisms,  insoluble  in  alcohol,  are  again 
obtained  together  with  white  crystals.  The  red  crystals  are  Magnus's  chlo- 
roplatinite  of  potassium;  they  crystallise  out  when  the  mixture  of  red  and 
white  crystals  is  dissolved  in  water  and  mixed  with  alcohol;  they  leave 
a  colourless  mother-liquor.  When  chloroplatinate  of  conine  is  mixed 
with  a  little  water  in  a  tube,  and  heated  for  a  short  time  to  140°,  it 
dissolves ;  the  liquid  then  becomes  dark  and  deposits  platinum,  and  if 
evaporated  after  it  has  been  filtered,  does  not  yield  any  crystals.  Treated 
with  potash  it  evolves  an  odour  of  conine ;  hence  chloroplatinite  of 
oonine  seems  to  have  been  formed.    (Blyth.) 

Conine  forms  with  oxalic  acid  a  salt  which  crystallises  in  prisms. 
(Charlard  and  Henry.) 

Oonine  neutralised  with  acetic  add,  forms  a  brown,  uncrystallised, 
varnish -like,  gelatinous  mass,  which  is  inodorous,  has  a  bitter  and  sharp 
taste,  and  is  neutral;  it  dissolves  in  water  and  deposits  yellowish  brown, 
resinous  flakes.     (Geiger.) 

On  neutralising  tartaric  acid  with  conine,  {2^  grains  of  conine 
require  H  grains  of  acid)  the  liquid  turns  brownish,  becomes  turbid,  and 
then  green,  and  exhibits  an  acid  reaction.  On  evaporating,  resinous 
flakes  are  deposited,  but  no  crystals  are  obtained.     (Geiger.) 

Conine  is  very  readily  soluble  in  alcohol.  1  part  of  conine  dissolved 
in  4  parts  of  alcohol,  mixes  with  water  in  every  proportion.  A  solution 
of  ]  part  of  conine  in  J  part  of  absolute  alcohol  mixes  with  J  part  of 
water,  but  if  more  water  is  added,  the  liquid  becomes  permanently 
turbid. 

It  is  readily  soluble  in  ether,  and  in  oiU  both  volatile  and  fatty 
(Geiger),  also  in  acetone,    (Blyth.) 

TtTicturejof  GaUs  produces  with  solutions  of  conine  and  its  salts,  a  grey 
flooculent  precipitate.  The  precipitate  obtained  with  tannin  is  white, 
curdy  and  volnminons,  and  dissolves  in  aloohol.    (B.-Oharlard  &^Henry.) 


♦  •, 
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Gonhydrine. 

C"NH"0'  =  C»«NH»,2H0,H«. 

Th.  Wkrtheim.     Wien,  Acad.  Ber,  22,  113;  Pharm,  Centr.  1857,  41  j 
Ann.  Pharm.  1 00,  328. 

Source.    In  the  flowers  and  ripe  seeds  of  Oonium  maeulcttum* 

Prepar^Aian  (p.  16).  Gonhydrine  is  purified  from  adhering  conine 
by  pressing  the  product  after  it  has  been  submitted  to  a  low  temperature 
(by  means  of  a  freezing  mixture),  and  subsequently  by  repeated  recrys- 
tailisation  from  ether.  (100  kilogr.  of  fresh  flowers  yield  6  grammes  of 
pure  crystals.) 

Properties.  Conhydrine  crystallises  in  laminae  having  a  pearly  lustre 
and  splendid  iridescence;  they  melt  at  a  gentle  heat  and  sublime  below 
100^.  It  has  a  slight  odour,  which  increases  when  the  substance  is 
Tolatilised,  and  closely  resembles  that  of  conine.  Its  aqueous'  and 
alcoholic  solutions  have  a  strong  alkaline  reaction.  Its  physiological 
action  is  narcotic,  but  less  powerful  than  those  of  conine.  (0'3  gramme 
administered  to  a  full-grown  rabbit  produced  symptoms  of  poisoning, ' 
such  as  hurried  breathing  and  dragging  of  the  hind  legs,  which  lasted  for 
an  hour,  after  which  the  animal  began  to  recover.) 

Decompositions.  1  part  of  conhydrine  heated  to  200°  for  an  hour  and 
a  half  with  3  pts.  of  anhydrous  phosphoric  acid  in  a  glass  tube,  decom- 
poses into  conine  and  water. 

Combinations.     Cotihydrine  is  rather  soluble  in  water. 
It  neutralises  acids,  drives  out  ammonia  from  its  compounds,  but 
appears  to  be  separated  from  its  salts  by  conine. 

Hydrochlorate  of  Conhydrine.  —  Conhydrine  neutralised  with  hydro- 
chloric acid  cannot  be  made  to  crystallise. 

■  Chioroplatinate  of  Conhydrine.  —  An  alcoholic  solution  of  conhydrine 
neutralised  with  hydrochloric  acid  is  mixed  with  alcoholic  bichloride  of 
platinum,  care  being  taken  to  avoid  an  excess  of  the  latter,  and  the 
whole  is  placed  over  sulphuric  acid  in  vacuo;  when  crystals  begin  to  form, 
the  solution  is  removed  to  the  air  and  allowed  to  evaporate,  and  the 
crystals  are  washed,  first  with  ether-aloohol,  then  with  ether.  The  salt 
crystallises  in  hyacinth-red  tablets,  from  1  to  4  milllra.  in  length,  belong- 
ing to  the  right  prismatic  system  < 


16  C     

DrM  at  100*. 

96 

•••• 

27-47 

.401 

5-15 

28-33 

30*47 

4-57 

Wertheim. 
(mmm.) 

1^ 

14 

A»^^ 

18  H    

18 

6-31 

Pt    

99 

28*04 

38  CI    

106'2 

2  O     

16 

C«NH^O"^a,PtCl* .^.  $49-«  .*..  10000 
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Conjugated  compounds  containing  a  nucleus  derived  fisyin  C"NH". 

Methyl-conine. 

C*»NH"  =  C"(C»H»)NH»  H». 

y.  Planta  &,  Kekuli^.     (1854.)     Ann.  Pharm.  89,  144;  Pharm,  Centr. 
1854,  280, 

Methyl-coDine  is  generally,  together  with  oonine  (C^'NH^,  one  of 
the  component  parts  of  commeroial  conine;  whence,  on  treating  the  latter 
with  iodide  of  ethjl,  ethji-methyl-conine  is  formed  as  well  as  ethyl- 
Conine. 

'  It  is  produced  in  the  distillation  of  hydrate  of  ethyl-methyl- oonine 

.  173),  and  passes  over  as  a  colourless  oil,  which  is  yellowish  towards 

e  end  of  the  distillation. 

It  is  a  volatile,  coloarless  oil  smelling  like  conine.     It  is  lighter  than 

water.     When  hurnt  with  oxide  of  copper,  it  yields  18*09  yolames  of 

carbonic  acid  to  1  volnme  of  nitrogen  gas. 

With  iodide  of  ethyl  it  forms  a  crystalline  product,  in  all  probability 
ethyl-metbyl-conine. 


Ethyl-oonine. 

V.  Planta  &  Keeule.    (1854.)     Ann.  Pharm.  80, 131;  Pharm.  Centr. 
1854,  278. 

Formation  (p.  1 64). 

Preparation.  Conine  is  placed  together  with  iodide  of  ethyl  in  a 
sealed  tube,  and  heated  for  half  an  hour  to  100^  or  until  no  further 
diminution  of  the  iodide  of  ethyl  takes  place  on  continuing  the  applica- 
tion of  heat;  an  upper  stratum  of  viscid  hydriodate  of  ethyl-conine  is 
then  formed,  and  a  substratum  of  the  excess  of  iodide  of  ethyl.  The 
contents  of  the  tube  are  dissolved  in  water,  and  the  solution  decanted  off 
from  the  iodide  of  ethyl,  the  remainder  of  which  is  removed  by  a  pro- 
longed gentle  heat.  On  adding  potash,  the  ethvl-conine  is  precipitated 
as  a  reddish-yellow  oil,  which  is  rendered  anhydrous  by  treating  it  with 
chloride  of  calcium  and  pieces  of  hydrate  of  potash  frequently  renewed. 
(Thus  prepared  it  still  contains  a  little  water.^ 

If  the  conine  contains  methyl-conine,  which  is  generally  the  case 
with  commercial  conine,  iodide  of  ethyl  forms  crystaEine  hydriodate  of 
cthyl-methyl-conine  as  well. as  oily  hydriodate  of  ethyl-conine.  The 
former  is  not  decomposed  by  potash:  hence,  if  the  contents  of  the 
tube  are  mixed  with  potash  and  allowed  to  stand  quietly,  it  separates 
out  in  crystals,  while  the  brown  oily  ethyl-conine  floats  on  the 
surface  of  the  liquid.  The  ethyl-conine  separated  by  the  potash  contains, 
moreover,  another  bjise,  less  j\c\k  ip  carbon;  and  if  the  ethyl-oonine  is 
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again  sobmitted  to  the  action  of  iodide  of  etlijl,  this  base  forms  a  product 
of  the  same  composition  as  the  hydriodate  of  ethyl-methyl- conine; 
it  is  therefore  probably  formed  from  a  base,  C^^NH'^  originally  contained 
in  the  conine : 

« 

C"(C<H«)«NH"  -  CM(C*H»)(C«H«)NH». 

It  is  only  by  treating  the  mixture  with  iodide  of  ethyl,  that  the  leeulting 
products  can  be  separated  by  the  method  given  for  biethyl-oonine, 

Froperiies.  Ethyl-conine  is  a  volatile  and  almost  colourless  oil  which 
refracta  light  strongly  and  is  lighter  than  water.  It  does  not  exhibit  a 
constant  boiling  point  when  distilled;  the  product  which  passes  over 
last  has  a  lower  specific  gravity,  probably  because  it  contains  wiater.  It 
smells  very  much  like  conine. 


V.  Flanta  &  KeknW. 


7\ 


o»  b,  c»  d» 

20  C  120  ....  78-43  7487  ....  74*74  ....  75-17  ....  78-23 

N  14  ....   9*15  8-74  ....   8*74  ....   8-65  ....   908 

19  H  19    ....     12-42    12-29    ....     12-39     ....     12*83    ....     1269 

C»NH» 153     ....  100-00    95-90    ....    9587     ....    96-65     ....  10000 

V.  Flanta  &  Keknl^  ascribe  the  loss  in  their  analyses  a,  b,  and  c,  to  oxygen, 
owing  to  the  etfayl-conine  which  they  analysed,  containing  water;  they  obtain  the 
numbers  represented  under  d,  after  deducting  an  amount  of  water  equivalent  to  thi^ 
oxygen,  and  calculating  the  remainder  to  100. 

Ethyl-conine  is  converted  by  iodide  of  ethyl  in  the  cold,  and  com-* 
pletely  after  standing  for  12  hours,  into  hydriodate  of  biethyl-conine, 
which  solidifies  into  a  crystalline  mass. 

Comfnnaiiafis.  Ethyl-conine  is  but  very  slightly  soluble  in  water; 
the  cold-saturated  solution  becomes  turbid  when  heated. 

Ethyl-conine  possesses  basic  properties.  It  dissolves  readily  in  acids 
and  develops  much  heat.     Its  salts  do  not  crystallise  on  evaporation. 

Hydriodate  of  Ethyl-conine.  —  (For  preparation  see  page  170.)  —  It  does 
not  become  crystalline  by  standing  for  a  long  time  in  vacuo  over  sul- 
phuric acid.  With  freshly  precipitated  oxide  of  silver,  it  forms  iodide  of 
silver,  while  ethyl-conine  is  separated. 

Hydrocldorate  of  Ethyl-conine,  —  Dried  conine  placed  in  vacuo 
beside  a  vessel  containing  strong  hydrochloric  acid,  forms  white  vapours 
and  then  yields  a  mass  of  crystals  which  deliquesce  rapidly  on  exposure 
to  the  air. 

Chloromercurate  of  EthyUconine,  —  Corrosive  sublimate  forms  with 
hydrochlorate  of  ethyl-conine,  a  white  precipitate  which  agglomerates 
in  resinous  masses.  It  melts  when  heated,  and  separates  from  its  hot 
^lution  on  cooling  in  oily  drops  which  become  solid  and  crystalline; 
from  its  dilute  solution,  it  is  deposited  in  rhombic  tables  approaching  very 
nearly  to  the  square  form.  , 
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Chloraurate  of  .^y{-ea»MM.— TeioUorlde  of  gold  caiisea  a  yellow 
tarbidity  with  hydrochlorate  of  etiiyl-conine,  and  then  preoipitatea  a 
ireddish  yellow  oil  which  aolidifies  and  orystallifloa.  From  a  hot  dilate 
solution  it  may  be  obtained  in  beautifnl  yellow  crystals. 

CMoroplatinate  of  Ethylroonine,  —  When  the  alcoholic  solution  is 
evaporated  over  salphuric  acid^  the  salt  is  obtained  as  a  yellow  crystalline 
powder,  or  in  smaller  quantity  by  precipitating  the  solution  with  ether. 
The  precipitate  is  washed  with  ether-alcohol.  It  is  readily  soluble  in 
water  and  in  alcohol. 

T.  Flftoti  h,  Celrol^. 

20  G  ^ 120     ....    38*41     33*16 

N  14      ....  3-90 

20  H  20      ....      6*57    6*83 

Pt  99      ....    27-47    27*67 

3  CI  106*2  ....  29*65 

C»NH»»,HCl,PtCT 359-2  ....  10000 


Biethyl-oonine. 

CI«*NH»  =  C*\C*H»)»NH",H». 

t.  Planta  ft  Kbkitl^.    Ann,  Pharm,  B9,  146. 

jHithjfheomni,    Known  only  in  combination  with  water  and  acids. 

Preparation.  When  ethyl-conine  and  iodide  of  ethyl  are  mixed 
together,  and  the  yessel  is  placed  in  boiling  water,  the  crystals  of  hydrio- 
date  of  biethyl-oonine  which  were  at  first  formed,  melt  and  solidify 
again  on  cooling.  They  contain  (besides  an  excess  of  iodide  of  ethyl), 
a  little  hydriodate  of  ethyl-methyl-conine  (or  an  isomeric  compound), 
which  for  the  most  part  remains  undissolved  after  prolonged  washing 
with  alcohol. 

On  treating  the  aqueous  solution  of  the  hydriodate  of  biethyl-conine 
with  freshly  precipitated  oxide  of  silver,  aqueous  biethyl-conine  is 
obtained]  it  has  a  strong  alkaline  reaction,  is  inodorous,  and  tastes  bitter, 

Hydriodate  of  Biethyl-conine.  —  (For  preparation  gee  above.)  —  Crys- 
tals similar  to  tbose  of  hydriodate  of  ethyl-methyl-conine,  but  smaller, 
softer  and  less  sharply  defined.  It  dissolves  readily  in  water  and  in 
alcohol,  less  readily  in  ether. 

Hydrochlorate  of  biethyl-conine  forms  with  corrosive  sMimaie  a 
white  flocculent  precipitate  which  melts  when  heated,  and  is  deposited 
in  the  crystalline  state  if  the  hot  solution  is  allowed  to  stand  fer  a 
long  time. 

Chloraurate  of  Biethyl-oonine.  —  Sulphur-yellow,  semifluid  precipitate, 
dissolves  when  heated  and  separates  on  cooling  in  oily  drops  which 
become  solid  and  crystalline* 
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ChloropUUinaie  of  BidhyUemine.  — HjdroeUorate  of  biethyl-conine 
does  not  ]»reeipitAie  a  lolution  of  bichloride  of  platinam,  bnt  on  eraporat- 
ing  the  mixed  solatione  on  a  water-bath,  a  crystaUine  salt  is  deposited, 
which  is  washed  with  alcohol.  (If  the  biethyl-oonine  contains  ethjl- 
methyl-eonine,  chloroplatinate  of  ethjl-methyl-conine  is  precipitated 
from  concentrated  solutions.) 


24  C 
N 

84  H 
Pt 

3  CI 


•••••*••• 


••••»•  .*•••(«•••*.••••...•« 


T.  Plaiita  5b  KeVul^. 

144     ...    8719 

.•   36-93 

14     ,...      3*61 

f 

24      ....      620 

6*66 

99     ....    25*49 

••.....•    85*56 

106-5  ...,    27-51 

C«NH»HCl,Pta> 387-5  ....  lOO'OO 


Etliyl-methyl-conine« 

C"NH«  =  C»(C*H»)(C*H»)NH",H*. 

y.  PiiAMTAd;  Kbkul£.    Jinn.  PAorm.  89, 135. 

If  ]  H  is  rappoMd  to  be  added  to  ethjl-methyl-conine,  it  beoesMe  ethyl-methyl- 
conine-tmmoniiim. 

Known  only  as  hydrate  and  in  combination  with  acids. 

It  is  obtained  in  aqneous  solution  by  decomposing  the  hydriodale  of 
ethyl-methyl-conine  (p.  1 72)  with  freshly  precipitated  oxide  of  silver. 
The  eolation  is  oolourless  and  inodorous;  tastes  strongly  bitter^  reacts 
alkaline,  and  in  the  concentrated  state  dissolres  the  epidermis  lik^ 
oanstic  potash.  On  eraporating  the  solution,  it  absorbs  carbonic  acid 
and  leaves  a  colourless,  partly  crystalline  (from  containing  carbonate), 
deliquescent  mass,  whicn,  when  distilled  in  water,  deeomposes  into 
defiant  gas  and  methyl-conine,  leaving  traces  of  carbon. 

When  a  concentrated  solution  of  ethyl-methyl-conine  is  heated  with 
iodide  of  ethyl,  the  hydrate  is  converted  into  hydriodate  of  etliyl-methyl- 
conine,  alcohol  being  formed  at  the  same  time. 

Com&mo/iofM.  Etbyl-methyl-eonine  eombines  with  hydroohlorie, 
sulphuric^  nitric,  oxalic  aodacetio  aoids,  forming  erystallisaUe  salts  which 
are  deliquescent  and  yeiy  soluble  in  water. 

CarboMiU  ^f  EihyUmglhyl-oonme,  —  Aquedns  ethyl-^iethyl-conine 
absorbs  carbonic  acid  from  the  air;  and  on  eyi^iorating  the  solution  in 
an  atmosphere  of  carbonic  aoid,  long  needles  of  the  Carbonate  are 
obtained. 

Hydriodate  of  Ethyl^meChyl-coninf.  —  Formed:  1.  by  heating  methyl- 
conine  (also  that  which  is  contained  in  commercial  conine)  with  iodide  of 
ethyl.  —  8.  By  heating  ethyl-methyl-conine  with  an  alkaline  solution  of 
iodide  of  potassium,  crystals  of  hydriodate  of  ethyl-methyl-eonine  then 
■eparating  out.  ^-  3.  By  heating  nydrate  of  ethyl-methylHsonine  with 
iodide  of  ethyl  (p.  172). 
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PreparaJtion,  1.  The  produoty  obtained  ad  described  at  p.  170,  by 
treatiug  commercial  conine  containiDg  metbyl-conine,  with  iodide  of 
ethyl,  ia  dissolved  in  water  and  mixed  with  potash.  A  brown  oil  at  first 
separates  out,  and  then  two  strata  are  formed,  the  lower  of  which  solidifies 
into  crystalline  hydriodate  of  ethyl-methyi-conine;  more  of  this  latter 
product  separates  out  in  crystals  from  the  potash -liquor  on  standing. 
The  oil  (ethyl-conine)  which  floats  on  the  surface  of  the  liquid,  and  the 
potash,  are  poured  off  from  the  crystals,  which  are  then  shaken  with 
ether-alcohol  (pure  ether  causes  them  to  adhere  together),  and  washed 
with  ether-alcohol  on  a  funnel  pltigci^ed  with  asbestos  until  all  the  potash 
is  removed.  —  2.  The  product  of  the  action  of  iodide  of  ethyl  on  com- 
mercial Conine  is  washed  with  ether-alcohol,  which  takes  up  the  hydrio- 
date of  ethyl-conine  and  the  excess  of  iodide  of  ethyl. 

Prcperties.  Hydriodate  of  ethyl-methyl-conine,  obtained  by  preci- 
pitation, forms  a  snow-white  crystalline  powder;  from  water,  alcohol  or 
potash,  it  crystallises  in  beautiful  needles.  It  does  not  lose  weight 
when  dried  at  100^  in  vacuo  over  sulphuric  acid. 

V.  Plants  &  Kekol^. 

22  C  132  ....  44-89    44-87 

N 14  ....  4-76 

22  H 22  ....  7-48    8-36 

I    126  ....  42-87    42-98 

C!»NH»,HI  294    ....  100-00 

It  melts  when  heated,  at  first  without  undergoing  decomposition,  and 
solidifies  into  a  crystalliDC  mass  on  cooling.  If  more  strongly  heated,  it 
decomposes  into  iodide  of  ethyl  and  a  base  smelling  like  conine,  which 
distil  over  and  quickly  recombine;  this  occurs  partially  even  during  the 
distillation. 

Hydriodate  of  ethyl-methyl-conine  dissolves  in  water,  especially  in 
warm  water.  It  does  not  dissolve  in  alkaline  liquids.  It  is  precipi- 
tated by  cold  potash  from  its  aqueous  solution,  but  is  dissolved  by  hot 
potash  and  crystallises  out  again  on  cooling. 

It  is  soluble  in  alcohol,  but  to  a  less  extent  than  hydriodate  of  biethyl- 
conine.    It  is  insoluble  in  ether. 

Chloromercurate  of  EthyUm/ethyl-conme.  —  a.  With  5  atoms  of 
chloride  of  mercury.  The  compound  h  heated  with  water  melts, 
dissolves,  and  after  standing  for  some  time  deposits  a  in  large  crystals. 

V.  Pknta  &  Keknl^. 

22  C 132  ....  14*98  ........  14-25 

N  14  ....  1-69 

82  H  ................Mf 22  ....   2-50 2*70 

6  Ug 600  ....  66-75    ........    55-78 

6  01 213  ....  24-18 

O>NH«,HCi,5Hg01 881    ....  10000 

h.  With  6  atoms  of  chloride  of  mercnijr*  Obtained,  by  pouring 
aqueous  hydrochlorate  of  ethyl -methyl-conine  into  a  solution  of  corrosive 
sublimate,  as  a  white,  distinctly  crystalline  precipitate.  It  dissolves 
tather  easily  in  water,  alcohol  and  in  ether. 
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2iC 132     ....  12-98 

N  ,  14      ....  1-38 

22  H  22      ....  2-16 

6  Hg 600      ....    6903    69-15 

7  CI  248  5  ....     24-45     24-53 

(?»NHn,HCl,6HgCl   10165  ....  100-00 

OMoraurate  of  Eihylr^mHhyJrConiru.  —  Terchloride  of  gold  precipi- 
tates from  aqueooB  hydrochl orate  of  ethyl-methyl-conine,  a  sulphur- 
yellow,  floceulent  precipitate  which  rapidly  becomes  crystalline.  From  its 
hot  aqueous  solution,  it  is  deposited  in  slender  needles  on  cooling.  When 
dried^  it  melts  below  100^  and  solidifies  into  a  crystalline  mass  on  cooling. 

y.  PlanU  &  Keknltf* 

C?»NH«C1* 810    ....     61-14 

Au    197    ....    38-86    38-67 

C«NH»  HCl,AttCl»  ....    507    ....  100-00 

Ohlaraplabinaie  of  Ethyl'methyUconine  is  sometimes  precipitated  as  a 
yellow  crystalline  salt  on  mixing  together  the  aqueous  solutions  of  hydro- 
chlorate  of  ethyl-methyl-con ine  and  bichloride  of  platinum;  if,  however, 
the  solutions  are  more  dilute,  it  is  deposited  after  a  time  in  beautiful 
octohedrons  which  are  slightly  soluble  in  cold  water  and  more  soluble  in 
hot  water,  but  insoluble  in  alcohol  and  in  ether. 


▼.  Planted  KekuM. 

22  C     132      ....    35-37 

36-49 

N 14      ....      3-75 

22  H     22      ....      5-89 

6-54 

Pt    98-7  ....    26-45 

26-43 

3  CI 106-5  ....    28-54 

C»NHnHa,PtCl« 373-2  ....  10000 

Piima)Tf  NudeuM  C"H"«. 

OU  of  Wine.   C«H". 

Sbrullas.    Anfu  Ckim.  Phys,  89, 153* 
Marchand.    t7.  pr,  Chem.  15,  10. 

lAffht  or  tweet  oil  qf  wtne  coiiBiits  partly  of  this  oompound^  Oleum  virU,  Hmile 
douce  du  vin,  Etherol,  WeinSl, 

JFbrmaUon  and  Preparation,  When  snlphoyinate  of  wine-oil  is  de- 
composed by  water  or  aqueous  alkalis,  an  oily  body  is  formed,  which 
floats  on  the  surface  of  the  liquid;  if  this  oil  is  collected  and  left  to  itself, 
in  a  cool  place,  for  several  dajrs,  it  deposits  crystals  of  etherin.  The  oil 
containing  the  crystals,  is  washed  on  a  moistened  filter,  with  water,  as 
long  as  the  wash- water  continues  to  exhibit  an  acid  reaction  ;  the  funnel 
is  then  placed  over  a  bottle;  and  after  the  filter  has  become  dry,  the  oil  of 
wine  runs  through  and  the  etherin  remains  on  the  filter.  (The  filter  remains 
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saturated  with  oil  of  wine,  which  may  be  extracted  by  ether-alcohol, 
and  remains  behind  when  the  ether-alcohol  is  evaporated.)  (SeruUas.) 
—  Marchand  dries  oil  of  wine  thus  obtained  in  vacuo. 

Propeii,ieM,  Yellowish  oil  having  a  peculiar  aromatic  odour.  Sp.  gr. 
=  0*921.  Boils  at  280^  When  submitted  to  cold,  it  becomes  less 
fluid ;  at  25°  it  is  viscid  like  turpentine ;  at  85°  it  is  solid.  In  the 
anhydrous  state  it  does  not  conduct  electricity.    (Serullas.) 


SenilUs.  * 

Marchand. 

MMM. 

16  C  

••»••••        y  V        •!••         OO   7  a.         •••• 

....    83*4  to  86*0 

....     84*S8 

16  H 

16    ....     14*29    .... 

....     13-3  to  13*9 

....     14'15 

CMH"   

112    ....  100-00    .... 

....     96-7      99-9 

....     98-53 

Oil  of  wine  mixes  with  anhydnms  $ulphuric  €usid,  evolves  heat,  turns 
brown,  and  gives  off  an  ethereal  odour,  while  the  sulphuric  acid  deliquesces. 
If  the  mixture  is  made  carefully,  no  sulphurous  acid  is  evolved;  and,  on 
saturating  the  mixture  with  baryta,  a  soluble  barytarsalt  is  obtained, 
which  burns  on  platinum  foil  with  a  brilliant  flame,  leaving  a  residue  of 
strongly  tumefied  charcoal  and  sulphate  of  baryta,  and,  when  melted 
with  potash,  yields  sulphurous  acid  and  an  inratmmable  gas  ;  the  salt 
cannot  be  obtained  crystallised,  and  therefore  probably  consists  of  ethic- 
nate  of  baryta.     (Marchand.) 

Oil  of  wine  dissolves,  without  alteration,  in  oil  of  vitriol,  and  is  pre- 
cipitated from  the  solution  by  water ;  if,  however,  it  is  warmed,  an  acid 
is  formed,  which  yields  a  soluble  salt  with  baryta.     (Marchand.) 


Etherin. 

Hennel.    J.  of  Sc.   19,  96;  FhU.  JS-ans.  1826,   240;  Schw.  49,  58; 

Pogg.  9,  12. 
Serullas.      Ann.  Chim,  Fhy$,  39,  153 
Marchand.    J.  pr.  Chem,  15, 10. 

Wein&lcamphort  Camphor  or  Stearoptemt  ^unne-oU, 

Formation.  By  boilinff  sulphovinate  of  wine-oil  with  caustic-potash 
(Hennel).  It  is  deposited  in  the  cold  from  the  light  oil  of  wine  obtained 
by  decomposing  sulphovinate  of  wine-oil  with  water  or  aqueous  alkalis. 
(Marchand,  SerulUw).  Formed  also  from  sulphovinate  of  wiae-oil,  which 
has  become  thick  by  keeping.     (Hennel.) 

Preparation  (p.  175).  The  etherin  which  remains  on  the  filter  after 
the  oil  of  wine  has  run  off,  is  distilled  in  a  bent  glass  tube»  and  the  solidi- 
fied distUlate  is  melted  and  poured  out  in  thin  layers,  which  are  re- 
peatedly pressed  between  blotting  paper,  as  long  as  the  paper  continues 
to  take  op  oil,    (SeroUas.) 
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Properties.  Etherin  forms  long  brilliant,  transparent  prisms  (Serul- 
las),  resembling  naphthalin.  (Hennel.)  It  is  tasteless,  bat  has  a  peculiar 
aromatic  odonr,  like  that  of  wine-oil,  espeoiallj  when  heated.  It  is  fria- 
ble and  grates  between  the  teeth.  Sp.  gr.  ==  0'98.  (Serullas.)  Melts  a 
little  above  100^  (Hennel),  at  110''  (Sernllas),  into  a  clear  liqnid.  Dis- 
tils at  260%  without  leaving  a  residne.     (Serullas.) 


Hennel. 

Marehand. 
mean. 

16  C 

96    ....    85*71    ... 

8211 

....    84-60 

16  H 

16    ....    14-29    ... 

13-44 

....     14-30 

CWH"  

112    ....  100-00    ... 

95-55 

....    98-90 

Isomeric  with  oil  of  wine.  (Semllaa.)  Fechner  supposed  etherin  to  contain 
oxygen.    (JSchw,  49,  73.) 

Decompogittons.  1.  Etherin  is  decomposed,  at  a  red  heat,  into  charcoal 
and  a  hydrocarbon.  (Serullas.)  With  anhydrous  sulphuric  acid  and  with 
oil  of  vitriol  it  behaves  like  oil  of  wine  (p.  176).  (Marchand.)  Dis- 
solves in  warm  sulphuric  acid  with  pale-red  colour ;  in  cold  nitric  acid-, 
with  dark-red  colour,  which  is  destroyed  by  heat,  after  which  a  white 
precipitate  is  produced  on  the  addition  of  water.     (Hennel.) 

Etherin  is  insoluble  in  water  (Serullas),  also  in  hydrochloric  acid, 
aqueous  alkalis,  and  acetic  acid,  even  when  heated.  (Hennel.)  It  dis- 
solves in  alcohol  and  in  ether,  and  crystallises  from  the  solutions  in 
prisms.    (Hennel,  Serullas.) 


Appendix  to  Oil  of  Wine, 

The  so-called  Sulphovinate  of  Wine-oil. 

(?H•s«o^ 

Hennel.    J.  ofSe.  19,  96;  Phil,  Trans.  1826,  240;  Schtv.  49,  58;  Pogg, 
9,  12;  Phil.  Trans.  1828,  365;  Pogg.  14,  273;  abstr.  Sehts.  55,  116. 
Serullas.    Ann.  Chim.  Phys.  39, 153;  Pogg.  15,  20. 
LiBBiG.    Pogg.  21,  40. 
Zeiss.    Pogg.  31,  371. 
Marohand.    J.  pr.  Chem.  15,  8. 

Oil  qf  wine.  (Hennel,  Marchand.)  Double  ndphaie  qf  eiker  and  cerhwetied 
hydrogen;  neniral  tulphate  qf  earburreiied  hydrogen  (Sernllas);  ethyUeulphaie  qf 
etherol;  aihyleehwtfeauree  Aeiherol  (LiMg) ;  sulphate^ ethyl  and  eiherol,  eehwrfeU 
eaures  Aethyhsyd-Aetherol  (Bendius);  eulphaie  qf  etherin.  Diflcovered  by  Hennel, 
in  1826. 

Formation.  Passes  over  in  the  preparation  of  ether,  towards  the  end 
of  the  distillation  (yiii,  237).  It  is  formed,  but  in  exceedingly  small 
quantities,  not  only  on  distilling,  but  immediately  on  mixing  alcohol 
with  sulphuric  acid.  (Marchand.^  It  is  also  produced  when  ether 
is  acted  upon  by  anhydrous  sulphuric  acid  in  the  preparation  of  isethionic 

VOL.  xin.  u 
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acid  (Liebig,  viiii  429)^  ftod  bv  the  dry  distillation  of  the  sulphovinates 
(viii,  417.) 

Preparation,  1.  Wben'l  part  of  alcohol  is  distilled  with  2^  parts  of 
sulphuric  acid,  a  little  ether  passes  over  first,  then  a  yellowish  oil 
and  an  aqueous  ethereal  liouid  j  the  former  is  separated  from  the  latter, 
and  freed  from  uncombined  sulphuric  acid  and  a  part  of  the  sulphurous 
acid,  the  alcohol,  and  the  ether,  by  agitation  with  water  (which,  according 
to  Liebig,  should  be  ice-cold).  The  oil  is  then  separated  from  the  water 
and  placed  oyer  sulphuric  acid  under  the  receiver  of  an  air-pump, 
which  is  slowlv  exhausted  in  order  that  the  evaporation  of  the  ether  and 
sulphurous  acid  may  not  cause  the  liquid  to  boil  violently.  (Serullas.) 
Liebig  finally  treats  it  with  fused  chloride  of  calcium.  —  2.  Crystallised 
sulphovinate  of  lime  is  dried  carefully  but  completely  in  vacuo,  and  sub- 
mitted to  dry  distillation .  The  distillate  is  purified  as  in  the  first  method. 
(Serullas.)  Liebig  mixes  with  the  sulphovinate  of  lime,  which  is  dried 
completely  and  with  the  greatest  care^  an  equal  weight  of  freshly  burned 
lime,  and  distils  the  mixture  at  a  moderately  high  temperature.  The  dis- 
tillate, which  contains  the  sulphovinate  of  wine- oil  dissolved  in  alcohol, 
is  mixed  with  water,  which  precipitates  the  oil,  and  dried  over 
sulphuric  acid  in  vacuo.  Marchand  obtained  less  oil  of  wine  on  adding 
lime  than  without  itj  he  therefore  recommends  the  distillation  per  se  of 
the  sulphovinates,  especially  of  the  basic  lead-salt.  Hennel  washed  the 
sulphovinate  of  wine-oil,  which  passes  over  towards  the  end  of  the  distil- 
lation in  the  preparation  of  ether,  with  carbonate  of  potash  and  water, 
and  removed  the  ether  by  evaporation.  —  But  the  carbonate  of  potash 
removes  sulphovinic  acid.     (Hennel  j  Liebig,  Handwbrterhuchy  i,  122.) 

Properties,  Yellow  oil,  thicker  than  volatile  oils.  (Hennel.)  When 
moist  it  is  colourless  and  transparent.  After  remaining  for  24  hours  under 
the  receiver  of  an  air-pump,  it  acquires  a  dark-green  colour,  but  becomes 
colourless  again  on  being  shaken  up  with  water  or  exposed  for  a  long 
time  to  the  air ;  the  oil  rendered  colourless  by  water,  remains  so  even  in 
contact  with  potassium,  but  becomes  green  again  when  heated.  (Serul- 
las.) —  Liebig  and  Marchand  were  never  able  to  obtain  sulphovinate  of 
wine-oil  coloured  green ;  Marchand  is,  therefore,  of  opinion  that  the 
coloration  observed  by  Serullas,  arose  from  some  accidental  impurities. 
Sp.  gr.  =?  1-05  (Hennel);  1*133  (Serullas).  It  has  a  peculiar,  penetrating, 
aromatic  odour,  and  a  sharp,  fresh,  somewhat  bitter  taste  j  rather  like 
that  of  mint.     (Serullas.)     It  is  neutral.     (Liebig.) 


8  C  

48 

....     33-10 
....       6-21 

....            *}'oi 

....    55-17 

SeniUas.        Liebig. 

3305     ....    32-76 

'    6-19     ...      6-04 

Marchand. 
....    33*13 

9  H 

9 

6-23 

O 

2  SO* 

8 

80 

r   6-95 

C8H»S"07 

....  145 

....  100-00 

99-84     ....  10000 

....  100-00 

Hennel  found  53-7  C,  8*3  H,  and  38  SO^. 

J)ecompositions.  1.  The  oil  becomes  thicker  after  a  few  months  and 
deposits  crystals  of  etherin.  (Hennel.)  When  pure  and  kept  in  sealed 
tubes  it  undergoes  no  change.  (Serullas.)  —  2.  When  it  is  distilled,  the 
greater  part  passes  oyer  undecomposed^  and  yields  a  distillate  which  has 
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the  same  composition  from  first  to  last  (Marchand);  towards  the  end» 
however^  it  evolres  a  qaantitj  of  sulphurous  acid,  and  leaves  sulphuric 
acid  and  charcoal.  (Hennel.)  —  3.  When  placed  under  Vfoter,  it  decom- 
poses, after  some  time,  into  crude  oil  of  wine  (a  mixture  of  oil  of  wine 
and  etherin),  which  ascends  to  the  surface,  and  aqueous  sulpho- 
vinio  acid.  If  but  little  water  is  used,  this  decomposition  takes  place 
very  slowly;  if  the  oil  is  warmed  with  watefi  it  takes  place  in  a 
few  seconds.  (SeruIIas,  Marchand.)  —  4.  When  treated  with  aqueous 
aUsalisy  it  immediately  decomposes  into  a  saH  of  sulphoTinic  ^cid  and 
crude  oil  of  wine.  (SeruUas.)  Sulphovinate  of  wine-oil  treated 
with  caustic  potash  decreases  visibly  in  bulk  and  becomes  more  viscid. 
If  the  undissolved  portion  is  purified  from  potash  by  ether,  there 
remains^  after  evaporation  of  the  ether,  a  yellow  and  very  thick  oil,  which 
volatilises  completely  when  heated,  without  underffoipg  decomposition. 
This  oil,  if  allowed  to  stand  for  several  days,  solidifies  into  a  crystalline 
massof  etheriu.  (Hennel.)  When  sulphovinate  of  wine-oil  is  heated 
with  aqueous  potash,  it  becomes  turbid,  then  white  and  untransparent,  but 
no  lighter  oil  rises  to  the  surface.  After  the  alkaline  liquid  has  been 
removed  by  washing  with  water,  water  poured  upon  the  oil  becomes 
acid.  If  the  oil  be  now  distilled  in  a  retort  with  a  large  quantity  of 
water,  it  disappears  as  the  boiling  continues,  and  yields  a  distillate  having 
a  slightly  ethereal  odour,  with  a  small  quantity  of  transparent  colourless 

oilflc  '•  •■         '         "'-  '  •  '     • '•■•-- 

mass 
wine-oil 

evolved,  and  there  remains  a  residue  of  charcoal  mixed  with  a  little  sul- 
nhide  of  potassium  and  a  large  quantity  of  sulphate  of  potash.  (Serul* 
las.)  —  6.  With  a  concentrated  solution  of  tersulphide  or  pentasulphide  of 
potassium  in  alcohol,  it  forms,  in  a  few  minutes,  a  neutral  liquid,  from 
which  a  large  quantity  of  sulphovinate  of  potash  is  soon  deposited^  and 
also  sulphur,  if  pentasulphide  of  potassium  is  used.  The  liquid  which  19 
poured  off  is  alcohol,  containing  in  solution  an  oil  rich  in  sulphur, 
either  thialol  or  a  mixture  of  this  oil  with  oil  of  wine  which  has  been 
acted  upon  by  sulphuretted  hydrogen.  This  sulphuretted  oil  is  yellowish, 
heavier  than  water,  and  has  a  most  repulsive  alliaceous  o<four ;  it  can 
scarcely  be  distilled  by  itself,  and  passes  over  very  slowly  when  distilled 
with  water.  Its  alcoholic  solution  does  not  precipitate  a  solution  of 
acetate  of  lead;  if  hydrate  of  potash  dissolved  in  almost  absolute 
alcohol  is  added  to  it,  a  clear  mixture  is  formed,  which  does  not  change  ; 
if,  however,  the  alcohol  contains  more  water,  a  considerable  quantity  of 
hyposulphite  of  potash  is  deposited  in  48  hours.  This  oil  is  also  formed 
when  sulphovinate  of  wine-oil  is  shaken  up  with  aqtieoiis  pentasulphide 
of  potassium,  and  collects,  for  the  most  part,  at  the  bottom, of  the 
aqueous  solution  of  the  sulphovinate  of  potasn.  If  too  little  sulphovinate 
of  wine-oil  was  used,  the  filtrate  yields,  when  heated,  a  fresh  quantity 
of  oil,  which  appears  to  be  the  same  as  the  first,  and  the  sulphovinate 
of  potash  is  converted  into  sulphate.     (Zeise.) 

Sulphovinate  of  wine-oil  is  slightly  soluble  in  water.  (Serullas.) 
It  dissolves  readily  in  alcohol  and  in  ether  (Hennel),  from  which  it  may 
be  precipitated  by  water.     (SeruUas.) 
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Caprylene  C"H". 

Cahours.    Compt.  rend.  81,  143. 

J.  Bonis.     Compt.  rend.  83,  144;  88,  936;   Ann,    Flutrm.  92,    890; 

N.  Ann.  (Aim.  Phys.  44, 114. 
M.  Bertuelot.    Compt.  rend.  44, 1350;  Ann.  Phamu  104, 185. 

Octylene  (Gerhardt)  ;  Pryle  (Gm.). 

Foi'mation,  Caprylene  Is  formed,  together  with  gaseous  hydrocarbons, 
marsh-gas,  and  hyarogen,  when  pelargonic  acid  is  distilled  with  potash- 
lime.     (Cahours.) -— 2.  By  heating  caprylic  alcohol  with  sulphuric  acid 

or  with  chloride  of  zinc.     (Caprylic  alcohol  and  sulphuric  acid,  mixed  in  the  cold, 
form  caprylene,  together  with  sulphocaprylic  acid  and  snlphate  of  capryl).  —  3.   By 

heating  iodide  or  chloride  of  capryl  with  sodium  or  mercury.     (Bonis.) 

Preparation.  1.  An  intimate  mixture  of  1  part  of  pelargonic  acid  with 
4  parts  of  potash-lime  is  heated  nearly  to  dull  redness,  and  the  clear 
mobile  amber-yellow  distillate  is  rectified,  the  temperature  then  rising 
from  105*^  to  140°.  The  greater  part,  consisting  of  caprylene,  passes  over 
between  106°  and  110°.  (Cahours.)  —  2.  When  caprylic  alcohol  is  dis- 
tilled with  sulphuric  acid,  the  mixture  blackens  and  evolves  sulphurous 
acid,  while  caprylene  distils  over  as  a  colourless  oil,  which  is  purified  by 
washing  with  water  and  rectifying  per  se.  (Bonis.)  —  8.  Fused  chloride 
of  zinc  dissolves  readily  in  caprylic  alcohol ;  on  heating  the  liquid,  water 
undecomposed  caprylic  alcohol  and  caprylene  pass  over,  and  the  caprylene 
is  obtained  pure  by  removing  the  water  and  pouring  back  the  distillate 

two  or  three  times.  (Pare  caprylic  alcohol  is  completely  converted  into  caprylene 
by  a  lingle  distillation  with  fused  chloride  of  zinc,  the  temperatnre  remaining  stationary 
atl25^    (Bonis.) 

Properties,  Colourless,  strongly  refracting  liquid,  having  a  somewhat 
powerful  odour.  Boils  at  125°  (Bonis);  if  prepared  by  the  first  method, 
between  106°  and  110^  (Cahours.)  Specific  gravity  =  0723  at  17'' 
(Bonis);  when  prepared  according  to  1,  its  sp.  gr.  is  0*708  at  16°. 
(Cahours.)  Vapour-density  of  caprylene  prepared  according  to  1, 
=  3-954 ;  according  to  2,  =  390. 

Cahours.  Bonis. 

a,  b,  c. 

16  C  96    ....     85-71     84'9    ....     85*6  ....    8564  ....     8562 

16  H 16    ....     14-29     14-8     ....     14'8  ....     14-39  ....     14-47 

0*«HW    112    ....  10000    99-7     ....     999     . 


10003     ....  10009 


Vol.  Density, 

C-vapour 16    6*6660 

H-gaa    16     1-1088 


Caprylene-gas  2     7*7648 

1     3-8824 

a  was  ohtained  from  caprj-lic  alcohol  by  the  action  of  snlphuric  acid ;  hi  by  the 
action  of  chloride  of  zinc ;  c,  from  chloride  of  capryl  by  the  action  of  sodinm. 
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Decompositioni,  1.  Caprylene  barns  with  a  very  bright  flame. — 
2.  Heated  with  bromine  it  forms  a  heavy  liquid,  C^H^Br*.  (Cahoars.) 
Bromine  dropped  into  caprylene  produces  a  hissing  sonnd  and  forms  a 
thick,  colourless  liquid.  (Bonis.)  —  3.  Caprylene  acted  upon  by  chlorine 
becomes  so  violently  heated  that  it  takes  fire.  If  the  action  is  allowed 
to  proceed  more  slowly,  and  finally  terminated  in  sunshine,  hydrochloric 
acid  is  evolved  and  pentachloride  of  caprylene  is  formed.  (Bonis.)  — 
4.  One  volume  of  caprylene  rapidly  absorbs,  at  ordinary  temperatures, 
from  7  to  8  volumes  of  hydrochloric  acid  ffas,  and  then  slowly  takes  up 
more,  so  that  in  two  hours,  10  volumes  are  absorbed;  in  5  days,  1 2  volumes; 
in  11  days,  13  volumes;  in  17  days,  14  volumes;  and  in  23  days, 
15  volumes;  chloride  of  capryl  is  formed,  which,  after  it  has  been 
shaken  with  aqueous  potash,  may  be  separated  by  distillation.  If 
caprylene  is  heated  with  a  saturated  aqueous  solution  of  hydrochloric 
acid  at  100°,  chloride  of  capryl  is  formed,  but  the  transformation  is  not 
complete,  even  after  heating  for  100  hours.  (Berthelot.)  —  5.  Capry- 
lene is  violently  attacked  by  concentrated  nitric  acid,  and  forms  nitro- 
and  binitro- caprylene.  (Bonis.)  When  concentrated  nitric  acid  is 
dropped  upon  caprylene,  a  violent  action  takes  place,  and  the  mixture 
begins  to  boil,  with  evolution  of  nitrous  acid.  On  cooling,  the  liquid 
separates  into  two  strata,  the  upper,  which  is  yellow  and  oily,  consisting 
of  nitro-  and  binitro-caprylene,  and  the  lower  of  nitric  acid.  From  the 
latter,  white  prismatic  crystals  are  often  deposited,  consisting  of  an  acid 
which  is  readily  soluble  in  alcohol.  This  acid  is  more  certain  to  be 
obtained  when  the  nitric  acid  is  added  in  small  portions  at  a  time,  and 
the  resulting  action  is  allowed  to  subside  before  any  fresh  acid  is  added. 
It  melts  when  heated,  and  evolves  thick  white  irritating  vapours ;  with 
potash  and  oxide  of  silver,  it  forms  salts,  the  latter  of  which  explodes 
when  heated  and  dissolves  in  ammonia  and  nitric  acid,  but  not  in  water. 

i Bonis.)  —  6.  With  fuming  nitric  acid,  caprylene  forms  binitrocapnrlene. 
Bouis.)  —  7.  When  an  alcoholic  solution  of  caprylene  is  treated  first 
with  nitric  acid,  then  with  ammonia,  and  lastly  with  sulphuretted  hydro- 
gen, sulphur  is  deposited,  and  thin  yellow  needles  are  formed,  which 
become  white  on  exposure  to  the  air,  and  when  heated,  melt,  swell-up, 
and  burn  with  a  white  flame,  leaving  a  residue  of  charcoal.  Perhaps  the 
body  is  C"NH".  (Bouis.)  —  8.  Caprylene  heated  with  9odium  is  not 
attacked  ;  but,  if  dry  chlorine  gas  is  passed  into  the  liquid,  the  compound 
C'*H"ClNa'  is  immediately  formed  with  evolution  of  hydrogen: 

CWRW  +  2Na  +  a  s.  C>«H»Na,NaCl  +  H. 

With  iodine  or  bromine,   the  corresponding  iodine  and  bromine  com* 
pounds  are  formed.     (Bouis.) 

Comhinationt.  Caprylene  is  insoluble  in  water.  It  dissolves  iodine  in 
large  quantities  and  becomes  red.  (Caprylene  removes  iodine  from  its  aq ue  • 
ous  solution.)   It  dissolves  iodide  ot  mercury,  when  heated  with  it.   (Bouis.) 

Caprylene  is  readily  soluble  in  alcohol  and  in  ether. 
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Metacaprylene. 

C"H"  =  2C"H"I 

Bouis.     y,  Ann.  Chim.  Phys,  44^  124. 

When  Nordhausen  sulphuric  acid  is  allowed  to  act  upon  caprylio 
alcohol  for  a  long  time,  there  collects  on  the  surface  of  the  liquid  a  trans- 
parent layer  of  oil,  which  gradually  increases  in  quantity.  The  oi]| 
which  is  metacaprylene,  is  obtained  pure  by  washing  it  with  water, 
alcohol,  and  aqueous  potash. 

It  is  inodorous  and  colourless.  Begins  to  boil  at  250^,  the  tempera- 
ture then  rising  and  the  liquid  acquiring  an  unpleasant  odour  of  perspira- 
tion.    Sp.  gr.  =  0-814  at  15^ 


16  C 
16  H 


Boom. 

96  ....  85*71  .... 

....  85-74 

16  ....  14-29  .... 

....  13-93 

C"H"    112     ....  100-00     99'67 

Iioniferie  with  e^trylene. 

Bums  with  a  smoky  flame.     Is  not  acted  upon  by  boiling  potash. 
Insoluble  in  water  and  scarcely  soluble  in  cold  alcohol. 


Gapryl. 

C»H«*  =  2C"H",H». 

Beuis.    N.  Ann.  Chim.  Phyi.  44, 143. 
OctyL    (Gerliftrdt.) 

Preparation,  Potassium  or  sodium  in  contact  with  cold  chloride  of 
capryl  immediately  becomes  covered  with  a  white  crust,  which  separates 
from  the  metal  on  agitation,  and  is  continually  renewed.  The  pasty 
mass  is  pressed  out«  and  fresh  sodium  added  to  the  liquid,  till  it  has 
been  deprived  of  all  its  chlorine  and  no  longer  acts  upon  sodium  on 
boiling. 

Capryl  is  fluid  and  lighter  than  water.  It  burns  with  a  brilliant 
flame. 

■ 

Bouifl. 

32  C  192  ....  84-95  8498 

34  H 34  ....  1505  14-91 

C«H«   226    ....  100-00    99-89 

Perhapi  a  mutura  of  C^'H"  and  C^m^*  (Bouis). 
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Gaprylic  Ether  P 
C"H«0  r=  C»H",HO. 

Bouis.     N,  Ann,  Chim.  Pkys.  44,  138. 

Bonis  obtained,  by  distilling  sodiuni-caprjl  alcohol  with  chloride  of 
capryl,  a  liquid  of  peculiar  odour,  which  passed  over  at  50",  and  after- 
wards at  an  increasing  temperature.  It  contained  75*97  C  and  13'05  H 
(C**H"0  =  79'3  C  and  140  H),  and  must  have  contained  traces  ^f 
chloride  of  oaprjl.  The  same  liquid  was  obtained  by  following  the 
method  employed  by  Balard  (xi,  7)  in  the  preparation  of  amflic 
ether. 


Caprylic  Alcohol. 

CieHisQ^  s  C"H",H»0». 

J.  BotJis.  (1851.)  Compe,  rend.  33,  144;  Ann,  Pharm,  80,  304;  Imtitut. 

1851,  268  ;  Ann.  Pharm.  80,  306;  Compt  rend,  38,  935;  39,  288; 

Ann,  Pha)^,  92,  395;  iV.  Ann,  Ghim,  Phys.  44,  103;  Compt,  revid. 

41,  603;  N.  Ann,  Chim,  Phys.  48,  99;  Ann,  Pharm,  97,  34. 
Wl.  MoscHNiK.     Ann,  Pharm,  87,  111;  Pharm,  Centralbl,  1854,  171. 
R.  Railton.     Ghem.  Soc.  Qu.  J,  6,  205;  Pharm,  Centr,  64,  256. 
Wills.     Chem,  Soc.  Qu,  J.  6,  307;  I^,  Ann,  Chim,  Phys,  41,  103. 
W.  S.  Squire .     Chem.  Soc,  Qu.  J,  7,  108;  Phai-m.  Centr.  1855,  256; 

Ann,  Phat-m,  92,  400. 
Faget.     Compt.  rend,  37,  780;  Ann.  Pharm.  88,  325. 
Cahoubs.     Compt.  rend.  39,  254;  Ann.  Pharm.  92,  399. 
LiMPRicHT.     Ann.  Pharm.  93,  242;  iV.  Ann.  Chim.  Phys.   43,  490; 

Epistolary  Communication. 
Stabbler.    J.  pr.  CheiH.  72,  241. 

Oeiylic  alcohol,  Hydrate  qf  Oelyl. 

The  oil  which  Bouis  obtained  by  the  method  described  on  the  follow- 
page  was  first  regarded  by  him  as  caprjrlic  alcohol,  then  as  oenanthylic 
alcohol;  but  ultimately  he  returned  to  his  first  opinion,  which  was  after- 
wards corroborated  by  Moschnin,  Squire  and  Cahours.  Railton  and  Wills, 
on  the  contrary,  consider  it  to  be  oBnanthylio  alcohol,  while  Limpricht 
regards  it  as  caprylic  aldehyde.  According  to  Stadeler,  osnanthol  is 
formed  in  the  simple  distillation  of  ricinolate  of  soda,  and  if  an  excess 
of  hydrate  of  soda  is  employed,  the  products  are  oenanthylio  alcohol  and 
methyl  cenanthal. 

Formation.  By  the  action  of  hydrate  of  potash  upon  castor-oil, 
ricinolamide  or  ricinolic  acid.  (Bonis.)  —  2.  When  fusel-oil  prepared 
from  the  marc  of  grapes,  is  distilled,  the  less  volatile  portion  which 
passes  over  between  160^  and  165''  is  found  to  consist  of  a  mixture  of 
csnanthylio  alcohol  and  caprylic  alcohoL     (Faget.) 
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Freparaiioii.  Castor-oil  is  saponified  with  hydrate  of  potash  or  soda, 
and  as  much  more  alkali  is  added  as  amounts  to  half  the  oil  employed. 
The  whole  is  then  heated  moderately  in  an  alembic,  till  the  mass,  which 
foams  at  first,  has  become  thicker  and  the  foam  has  subsided;  it  is  then 
more  strongly  heated,  so  as  to  melt  the  alkali,  as  long  as  caprylic  alcohol 
continues  to  distil  over  as  a  colourless,  oily  liquid.  When  stinking 
vapours  begin  to  escape,  the  operation  is  stopped.  In  this  reaction, 
hydrogen  is  evolved  and  sebate  of  potash  remains  in  the  residue  : 

C»HWO«  +  2(K0,H0)  «  C»HW0«,2K0  +  C»«H«0«  +  2H. 

If  the  heat  is  not  strong  enough  to  melt  the  alkali,  caprylic  alde- 
hyde is  formed.  —  As  the  mass  is  apt  to  overflow  and  stop  the  con- 
denser, in  which  it  solidifies,  the  capital  of  the  alembic  and  the  con- 
denser are  connected  by  a  wide  tube,  which  can  be  broken  if  neces- 
sary; or  the  lateral  opening  of  the  alembic  is  closed  with  a  cork.  (Bonis.) 
Wills  saponifies  castor-oil  with  potash,  separates  the  soap  with  common 
salt,  and  melts  the  solid  mass  with  one-third  of  its  weight  of  hydrate  of 
potash,  until  aromatic  vapours  are  evolved  ;  he  then  distils  the  whole 
from  a  copper  alembic,  taking  care  to  avoid  decomposing  the  sebate  of 
potash. 

Purification.  The  caprylic  alcohol  thus  obtained,  which  amounts  to 
one-fourth  of  the  volume  or  one-fifth  of  the  weight  of  the  castor-oil 
employed,  is  repeatedly  distilled  over  fresh  pieces  of  potash,  until  no 
more  brown  substance  remains  in  the  residue.     (Bonis.) 

There  then  remains  with  the  potash  a  brown  and  very  viscid  mass.  On 
distilling  impure  caprylic  alcohol  with  potash,  a  violent  reaction  takes  place, 
the  mass  swelling  up,  and  a  brown  liquid  being  formed.  When  this  liquid  is 
separated  from  the  potash  by  water,  it  forms  a  brown  oil  lighter  than  water, 
of  a  strong  irritating  odour,  of  sp.gr.  0*840,  readily  soluble  in  ether  and  le.^s 
soluble  in  alcohol.  It  contains  81*38  per  cent.  0  and  13*57  percent.  H. 
(Bonis.)  The  oil  obtained  by  distilling  castor-oil  with  hydrate  of  potash 
is  always  a  mixture  of  caprylic  aldehyde  with  caprylic  alcohol:  hence  it 
always  unites  with  the  alkaline  bisulphites,  and  forms  a  soapy  mass.  On 
account  of  the  greasy  nature  of  this  compound,  the  separation  of  the  alde- 
hyde from  the  alcohol  is  but  incompletely  efiected  by  means  of  alkaline 
bisulphites,  whereas  in  Bonis'  method  by  rectification  over  hydrate  of 
potash,  the  aldehyde  is  destroyed.    (Limpricht.) 

Properties.  Caprylic  alcohol  is  a  colourless,  transparent,  oily  liquid 
of  a  strong  aromatic  odour.  It  makes  grease-spots  on  paper.  Boils  at 
180^  (Bonis);  at  ITd"*  (Mosohnin,  Wills);  at  179*^  (Squire.)  Sp.gr.  = 
0*823  at  17"  (Bonis);  0*792  at  16*5°.  (Wills.)  Vapour  density 
==  4*55  (Bonis);  4*019.  (Railton.)  It  is  without  aetion  upon  polarised 
light.     (Bonis.) 

Bouts.        Moftchnin.  Wills. 

16  C    9G     ....     73-84    73-46  ...     73*64     ....  7279 

18  H   18     ....     13-84     13-88  ....     13-80     ....  13*67 

2  0    16     ....     12-32     12-66  ....     12-56     ....  13*34 

CWH»»0« 130     ....  100-00    10000    ....  100-00     ....  10000 
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Vol.  Density. 

C-vapour  16     6*6560 

H-gas    18     1-2474 

O-gas    1     11093 

CapryUc  alcohol  Taponr  ....      2     9*0127 

1     4-5063 

Decompositions.  Caprylio  alcohol  burns  with  a  white  brilliant  flame. 
—  2.  It  does  not  appear  to  be  changed  by  exposure  to  the  air.  (Bouis.) 
When  oxjgen  is  passed  through  boiling  caprylic  alcohol,  a  large  quantity 
of  caprylic  acid  is  formed.  (Rail ton.)  (According  to  Railton,  who  considers 
the  alcohol  as  oenanthylic  alcohol^  the  acid  thus  formed  is  oenanthylic  acid.)     Oxygen 

does  not  act  at  the  boiling  heat  upon  pure  caprylic  alcohol  free  from 
aldehyde.     (Bonis.) 

3.  Nitric  acid  oxidises  caprylic  alcohol,  and  forms  various  fatty  acids^ 

amongst  others  caprylic  acid,  according  to  the  concentration  of  the  acid 

and  the  duration  of  the  action.     The  reaction  is  violent,  and  accompanied 

with  evolution  of  red  vapours;  on  boiling,  the  liquids  mix  and  f&iij  acids 

distil  over,  in  one  experiment,  an  acid  oil  insoluble  in  water,  was  obtained,  from 
which  fatty  acids  (amongst  others,  oenanthylic  acid)  distilled  over  from  140°  to  145% 
and  then  as  the  temperature  rapidly  rose,  neutral  empyreumatic  oils  came  over.  -* 
When  nitric  acid  was  allowed  to  act  for  a  longer  time,  an  acid  liquid  was  formed,  pro- 
bably containing  caproic  and  butyric  acids.  —  Dilute  nitric  acid  produces  crystals  the 
same  as  those  which  it  forms  from  caprylene  (p.  181),  and  a  layer  of  oil  which 
floats  on  the  surface  of  the  liquid.  Aqueous  potash  extracts  from  this  oil  oenanthylic 
and  caprylic  acids.  The  undissolved  portion  of  the  oi),  after  having  been  washed  ind 
dried,  bums  when  heated,  becomes  black  and  emits  acid  vspours,  leaving  a  residue 
of  charcoal.  Concentrated  potash  acts  violently  upon  the  oil,  eliminating  ammonia  on 
the  application  of  heat.     (Bouis.) 

4.  Sulphuric  acid  dissolves  readily  in  caprylic  alcohol,  and  if  the  mix- 
ture is  not  cooled,  imparts  to  it  a  red  colour  gradually  becoming  darker, 
and  forms  sulphocaprylic  acid.  Generally,  also,  sulphate  of  capryl  and 
caprylene  are  formed  at  the  same  time.  If  the  mixture,  after  standing  for  24 
hours,  is  poured  into  a  concentrated  aqueous  solution  of  carbonate  of  potash,  efferves- 
cence takes  place,  and  the  mixture  becomes  warm ;  the  liquid  then  separates  into  three 
strata,  the  lowest  of  which  consists  of  sulphate  of  potash,  and  the  middle  stratum  of  an 
aqueous  solution  of  sulphate  and  carbonate  of  potash ;  the  upper  yellow  oily  stratum 
diminishes  in  bulk  when  washed  with  water,  which  dissolves  from  it  caprylate  of  potash. 
The  undissolved  oil  is  brown,  soluble  in  water,  insoluble  in  potash;  when  distilled,  it 
blackens,  giving  off  sulphurous  acid  and  caprylene,  and  leaves  a  residue  of  charcoal  not 
containing  potash.     (Bouis.) 

5.  Caprylic  alcohol  acted  upon  by  fuming  sulphuric  acid,  is  first 
convoluted  into  sulphocaprylic  acid,  and  then,  if  the  action  is  continued, 
into  metacaprylene  (p.  182).     (Bouis.) 

6.  Caprylic  alcohol  submitted  to  the  action  of  pentachloride  of  phos- 
phorus is  decomposed,  with  violent  evolution  of  heat^  into  chloride  of 
capryl  and  oxychloride  of  phosphorus.  (Bouis.) — 7.  Caprylic  alcohol 
absorbs  hydroMoric  acid  gas  and  evolves  heat;  on  heating  the  liquid  to 
a  temperature  between  120^  and  130^,  chloride  of  capryl  is  formed. 
(Bouis.)  —  9*  Fused  chloridt  of  zinc  dissolves  in  caprylio  alcohol,  and 
forms  a  clear  solution  which,  when  heated  at  125",  gives  off  water  and 
caprylene.  (Bonis.)  —  9.  When  caprylic  alcohol  is  acted  upon  by  glacial 
phosphonc  add  for  a  long  time,  phosphocaprylic  acid  is  formed,  which 
gives  soluble  salts  with  lime,  baryta,  and  oxide  of  lead.  (Bonis.)-— 
10.  Caprylic  alcohol  forms  with  phosphorus  and  bromine,  bromide  of 
capryl;  with  phosphorus  and  iodine,  iodide  of  capryl.  (Bouis,  Wills, 
Squire.)    On  heating  caprylic  alcohol  with  phosphorus  and  iodine^  the 
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liquid  divides  into  two  strata,  the  lower  of  which  yields  phosphoretted 
hydrogen  and  phosphoric  acid,  and  therefore  probahly  contains  hypo- 
phosphorous  acid.  Daring  the  reaction^  hydrocarbons  are  almost  always 
formed,  apparently  owing  to  the  action  of  phosphoric  acid  upon  the 
caprylic  alcohol.  (Bonis.)  — 11.  When  potassium  is  thrown  into  caprylio 
alcohol,  hydrogen  is  evolved  and  a  compound  is  formed  which  may  be 
considerea  as  caprylic  alcohol  in  which  one  atom  of  hydrogen  is  replaced 
by  one  atom  of  metal.  Water  decomposes  the  compound  into  caprylic  alco> 
hoi  and  aqueous  potash.  (Bonis,  Wills.)  (In  proportion  as  the  potassium* 
compound  is  formed,  the  liquid  becomes  pasty,  and  assumes  a  yellow,  and 
finally  a  reddish  brown  colour.)  —  When  sodium  is  introduced  into  caprylic 
alcohol,  it  becomes  bright  and  remains  so  without  being  acted  upon  ;  on 
heating,  a  violent  action  takes  place,  and  the  white  compound  is  formed 
which  turns  brown  on  exposure  to  the  air.  The  sodium-compound  does  not 
melt;  it  dissolves  more  abundantly  in  cold  than  in  hot  caprylic  alcohol. 
(Bonis.) —  12.  Caprylic  alcohol  heated  with  alkalis  above  250^,  gives  off 
hydrogen,  a  hydrocarbon,  and  an  acid.  (Bonis.)  —  13.  Caustic  lime 
decomposes  caprylic  alcohol  at  a  high  temperature,  forming  hydrogen  and 
gaseous  hydrocarbons.  —  14.  Caprylic  alcohol  reduces  dry  oxide  of  silver 
(but  not  nitrate  of  silver)  on  heating,  and  forms  a  metallic  mirror. 
(Bouis.) 

Camhinations.     Caprylio  alcohol  is  insoluble  in  water. 

It  dissolves  phosphorus,  sulphur,  and  iodine.     (Bonis.) 

It  rapidly  absorbs  gaseous  hydrochloric  add  with  evolution  of  heat; 
on  heating  the  liquid,  the  gas  is  evolved  and  leaves  the  caprylic  alcohol 
unchanged.     (Bonis.) 

Combines  with  chloride  of  calcium^  forming  very  deliquescent  prisms, 
which  dissolve  more  abundantly  in  cold  than  in  hot  caprylic  alcohol, 
and  are  decomposed  by  water.     (Bonis.) 

Dissolves  fused  chloride  of  zinc  and  forms  a  clear  solution. 

Dissolves  in  wood-spirit,  alcohol  and  ether,  and  very  readily  in 
acetic  acid. 

Dissolves  foUs,  resins,  and  soft  copal  with  readiness.  Hard  copal 
swells  up  in  it  and  finally  dissolves.     (Bouis.) 


Yiolet-colonred  substance. 

CWH»ClNa*  -  C"N8H»,NaCl? 
BouxB.    N*  Ann*  Chim*  Phys,  44, 144. 

Formation.  By  the  action  of  sodium  on  chloride  of  capryl  (p.  181).  —  2.  By  heating 
chloride  of  capryl  with  sodimn  in  a  sealed  tube.  —  3.  When  caprvlene  is  heated  with 
sodium,  and  the  mixture  is  acted  upon  by  dry  chlorine,  the  violet  oody  is  formed,  with 
evolution  of  hydrogen,  a  portion  of  the  caprylene  remaining  unaltered  even  if  an  excess 
of  sodium  is  used.  —  4.  Caprylene  is  mixed  with  a  small  quantity  of  chloride  of 
•capryl.  or  with  caprylene  which  has  been  treated  with  chlorinci  and  the  mixture  is 
submitted  to  the  action  of  sodium. 

The  compound  may  be  dried  in  vacuo  at  130*,  without  suffering  decomposition ; 
merely  becommg  somewhat  lighter  in  colour. 

If  exposed  to  the  air  after  being  pressed  between  paper,  it  becomes  white»  forming 
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Boda  and  chloride  of  sodium.  It  sometimes  takes  fire  spontaneously,  probably  owing 
to  adhering  sodiara. 

When  beated>  it  evolves  hydrogen,  and  leaves  a  residue  of  charcoal  and  finely 
divided  sodium. 

It  is  decomposed  by  nearly  all  liquids  that  contain  oxygen.  Placed  in  contact 
with  water,  it  becomes  exceedingly  hot,  and  evolves  a  little  hydrogen  !(probably  owing 
to  adhering  sodium),  and  forms  soda,  chloride  of  sodium,  and  caprylene. 

It  is  destroyed  by  chlorine,  or  by  a  large  excess  of  chloride  of  capryl. 

It  may  be  preserved  unaltered  in  rock-oil  and  in  caprylene. 


Caprylic  Aldehyde. 

C"H"0*  =  C"H",0». 

LlHPRiCHT.    Ann.  Pharm.  93,  242;  N.  Ann,  Ohim.  Phys,  43,  490;  Anru 

Phai^.  97,  370. 
Bouis.   Compt.  rend.  41,  603;  N.  Ann.  Chim.  Phys.  48,  99;  Ann.  Pharm. 

..  97,34. 
Stadblbr.    J.pr.  Chem.  72,  241. 

FoTTnation.     1.  By  submitting  castor-oil    soap   to  dry  distillation. 

(Bouis.)  In  this  process  only  cenanthol  distils  over,  which,  when  pure,  boils  between 
ibl'*  and  152^  and  there  remains  in  the  retort  the  soda-salt  of  the  same  acid  as  is 
formed  when  castor-oil  is  distilled  alone.  (Stadeler.)  —  2.  By  distilling  castor- 
oil,  or  the  soaps  obtained  from  it,  with  potash.  (Limpricht.)  In  this 
process,  when  an  excess  of  potash  is  present,  a  mixture  of  caprylic  alcohol 
and  caprylic  aldehyde  is  formed;  the  more  gently  the  heat  is  applied, 
and  the  less  the  temperature  exceeds  225"  —  230%  the  greater  is  the 
quantity  of  caprylic  aldehyde  obtained.  (Bouis.)  —  3.  The  distillate 
obtained  from  a  mixture  of  caprylate  and  formiate  of  lime  has  the  odour 
of  caprylic  aldehyde,  and  forms  a  crystalline  compound  with  bisulphite  of 
soda.     (Limpricht.) 

Preparation.  1.  When  the  crude  distillate  obtained  from  castor-oil, 
as  described  at  page  184,  is  shaken  up  with  concentrated  aqueous 
bisalphite  of  potash  or  soda,  the  liquid  solidifies,  in  consequence  of  the 
formation  of  crystals,  into  a  sticky  mass,  which  is  repeatedly  pressed  out 
between  fresh  folds  of  blotting  paper,  washed  with  alcohol,  and  dried  over 
oil  of  vitriol.  The  product  is  afterwards  dissolved  in  hot  water,  whereupon 
the  caprylic  aldehyde  separates  and  may  be  dried  over  chloride  of 
calcium  and  rectified.     (Limpricht.)     (5ee  also  p.  189.) 

2.  Castor-oil  is  saponified  with  soda,  the  soap  precipitated  by  common 
salf  and  pressed,  then  dissolved  in  water  and  again  precipitated  by 
salt.  The  soap  thus  freed  from  excess  of  soda  is  washed,  first  with  water 
containing  salt  and  afterwards  with  pure  water;  it  is  then  pressed,  dried, 
and  distilled  in  small  portions,  the  mass  swelling  up  and  caprylic  aldehyde 
passing  over,  which  may  be  purified  as  in  the  first  method.  In  this 
reaction,  no  gas  is  evolved,  and  the  residue  contains,  not  sebacic  acid,  but 
a  new  acid,  perhaps  C^H^^O*.     (Bouis.) 

3.  Castor- oil  soap  obtained  as  above  is  decomposed  with  chloride 
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of  bariam,  and  tUo  baryta-salt  distilled  at  a  gentle  heat :  the  mass  does 
not  swell  up.     The  distillate  is  purified  as  in  the  first  method.     (Bouis.) 

Properties.  Caprylic  aldehyde  is  a  colourless  liquid  (Limpricht), 
"which  refracts  light  strongly.  (Bouis.)  It  has  an  aromatic  odour  (Lim- 
pricht);  a  strong  odour  recalling  that  of  bananas.  (Bouis).  It  has  a 
caustic  taste.  Sp.gr.  =  0*818  at  ID""  (Bouis);  0*820.  (Limpricht.) 
Boils  at  178"  (Limpricht),  at  171^  under  the  common  atmospheric  pres- 
sure.    (Bouis.) 

Limpricht.       Bonis. 

16  C     96    ....     75-00    74-49     ....     74-75 

16  H     16     ....     12-50    12-77     ....     12-66 

2  O     16     ....     12-50     12-74     ....     12'59 

CWH»*02  128     ....  100-00     100-00     ....  10000 

Decompositions.  1.  Caprylic  aldehyde  bums  with  a  brilliant  and  not 
emoky  fiame.  (Bouis.)  —  2.  It  becomes  acid  on  exposure  to  the  air, 
(Limpricht.)  Air  or  oxygen  does  not  appear  to  alter  caprylic  aldehyde 
in  the  cold;  if  however  the  liquid  is  warmed  and  air  passed  through^  it 
rapidly  becomes  ooloured  and  acid^  but  it  is  not  always  possible  to  con- 
vert the  whole  of  the  aldehyde  into  caprylic  acid,  rure  oxygen  com- 
pletely oxidises  heated  caprylic  aldehyde,  and  acts  so  violently  that  an 
explosion  may  take  place.  (Bouis.)  —  3.  Citric  acidsLcts  very  violently 
upon  caprylic  aldehyde,  and  forms  the  same  products  as  with  caprylic 
alcohol.  (Bouis.) — 4.  When  distilled  with  aqueous  chromate  of  potash 
and  sulphuric  acid,  it  is  partly  converted  into  an  acid,  but  the  greater 
part  remains  unaltered.  (Limpricht.)  Heated  with  solid  hydrate  of 
potash,  it  is  coloured  brown,  and  forms  a  spongy  mass  which  cannot  be 
distilled;  water  separates  from  the  latter  a  brown  oil  which  behaves  like 
the  oil  obtained  as  a  residue  in  the  purification  of  caprylic  alcohol  with 
potash  (p.  184).  (Bouis.)  —  6.  It  reduces  ammoniacal  nitrate  of  silver 
and  forms  a  metallic  mirror.  —  7.  With  pentachloride  of  phosphorus  it 
foi-ms  the  compound  C^'H^^CP.     (Limpricht.) 

Combinations.  Caprylic  aldehyde  does  not  dissolve  in  water. 
(Bouis.) 

It  combines  with  the  alkaline  bisulphites,  forming  crystalline  com- 
pounds. (Limpricht.)  No  elevation  of  temperature  takes  place  during  their 
formation.  The  compounds  are  insoluble  in  aqueous  solutions  of  the  alka- 
line bisulphites,  and  arc  decomposed  by  water.  (Bouis.)  The  compounds  of 
oenanthol  with  the  alkaline  bisulphites  (xii,  449)  give  rise,  according  to  Bouis,  to  an 
elevation  of  temperature  whilst  they  are  forming,  and  are  decomposed  by  acida  and  by 
carbonate  of  soda,  but  not  by  water. 

Sulphite  of  Caprylic  Aldehyde  and  Potash,  —  When  caprylic  alde- 
hyde is  shaken  up  with  a  concentrated  aqueous  solution  of  bisulphite  of 
potash,  the  liquid  becomes  filled  with  crystals.  These  are  pressed 
between  paper,  washed  with  alcohol  and  dried  over  sulphuric  acid. 
(Limpricht.) 

The*  salt  cannot  be  recrystallised.  It  evolves  sulphurous  acid  on 
exposure  to  the  air.  On  dissolving  it  in  water,  it  yields  caprylic  alde- 
hyde. 
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Limpricht 

KO    47-2  ....     18-3    2010 

2SO«    64      ....     24-9     2660 

16  C   96      ....     37-8     3516 

18  H  18      ....       7-0    6-67 

4  O  32      ....     120     11-47 

CMH^QS  +   NaO'SO*  +  2Aq....  257*2  ....  lOO'O     lOO'OO 

According  to    Limpricht,  the  compoond  was  contaminated    with  bisulphite  of 
potash,  which  had  lost  a  portion  of  its  snlphnrons  acid. 


Appendix  to  Caprylic  Aldehyde, 

Methyl-oenanthal. 

C"H"0»  =  (?H»0,C"H»0  =  CH»,C"H»0*. 
Stadelbr.    J.  pr.  Chem,  72^  246. 

For^natum.  By  distilling  a  mixture  of  acetate  and  oenanthjiate  of 
soda.  —  2.  The  product  regarded  by  Limpricht  and  by  Bonis  as  caprylic 
aldehyde  (p.  187),  is^  according  to  Stadeler,  methyl wnan thai,  its  forma- 
tion being  represented  by  the  equation : 

C36HWO«     +     2(K0,H0)     -     C«H»,C"H»30s     +     0»H"K208     +     2H 


Ricinolic  acid.  Methyl-oenanthal.      Sebate  of  potash. 

And  the  simultaneous  production  of  cenanthylic  alcohol  by  the  equation  : 

C»H»<0«     +     2(K0,H0)     =     C"H»«02     +     0»HWK«O»     +     C«H< 

Marsh'gas. 

Preparation,  1.  Equivalent  quantities  of  acetate  and  oenanthylate 
of  soda  are  dissolved  in  water;  the  solution  is  evaporated  during  constant 
stirring;  and  the  residue  is  mixed  with  one-third  of  its  bulk  of  chalk  and 
distilled.  The  acid  distillate  is  washed  with  soda,  then  with  water,  and 
rectified ;  and  the  portion  which  has  passed  over  between  106°  and 
ISO*'  (amounting  to  three-fourths  of  the  whole)  is  shaken  with  bisulphite 
of  soda.  A  transparent  gelatinous  mass  is  thus  formed,  which,  after 
24  hours  (when  it  has  become  opaque  and  solid),  is  pressed  between 
paper,  repeatedly  triturated  with  alcohol,  and  again  pressed.  It  is  then 
warmed  with  carbonate  of  soda,  whereby  two  strata  are  formed,  the 
upper  of  which  is  decanted,  dried  over  chloride  of  calcium,  and  rectified, 
the  portion  which  distils  at  171°  being  collected  apart. 

Froperties.  Thin,  colourless  liquid  of  sp.  gr.  0'817  at  23^  boiling 
between  ni"*  and  171 '5°.  Its  smeU  recalls  that  of  oil  of  rue;  its  taste  is 
similar,  and  slightly  burning.     It  makes  grease-spots  on  paper.   Neutral. 

Stfideler. 

16  C  96    ....     75*00    74-78 

16  H ^ 16     ....     12-50    12-47 

2  O  16    ....    12-50    12-75 

CMHisos    128     ....  100-00    10000 

Isomeric  or  identical  with  caprylic  aldehyde. 

It  does  not  become  acid  on  exposure  to  the  air^  even  in  presence 
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of  platinum-black.  When  heated,  it  burns  with  a  luminous  yellow  flame. 
It  mixes  with  sulphurio  acid  and  evolves  heat,  and  is  precipitated  by 
water  from  the  yellow  solution  apparently  unchanged.  It  behaves  like 
caprylic  aldehyde  with  ammonia,  potash,  oxide  of  silver,  and  chromic 
acid. 

MethyloBuanthal  is  insoluble  in  water,  but  mixes  with  alcohol  and 
with  ether  in  all  proportions. 


Caprylic  Acid. 

C"H"0*  =  C"H",0*. 

Lerch.     Ann.  Pharm,  49,  223. 

Frhling.     Ann.  Pharm.  53,  400. 

Iljenko  &  Laskowsky.    Ann,  Pharm,  55,  87. 

Gottlieb.     Ann,  Phatfa.  57,  63. 

T.  Redtenbagher.     Ann.  Pharm.  59,  51;  57,  145. 

Schneider.    Ann.  Pharm,  70,  118. 

Albx.  Muller.     J.  pr.  Chem.  56,  103. 

RowNEY.     Chem.  Soc.  Qu.  J,  5,  22j  J,  pr,  Chem,  56,  246. 

Railton.     Chem.  Soc.  Qu.  J.  6,  205;  Pharm.  Gentr*  1854,  256. 

Bouis.     N.  Ann.  Chim.  Phys.  44,  122;  48,  99. 

Discovered  by  Lerch  in  1844. 

Sources.  Caprylic  acid  exists  as  a  conjugated  compound  in  butter  from 
cow's  milk  (Lerch);  in  cocoa-nut  fat  (Fehling);  in  Limburg  cheese  (Iljenko 
&  Laskowsky);  iu  human  fat  (hence  also  in  perspiration.;  (Lerch,  Ann. 
Pharm.  59, 57.)  In  beet-root  fusel-oil  (A.  Miiller,  Fehling;  Dingier,  Pol. 
Jour.  130, 77);  in  that  portion  of  Scotch  fusel-oil  which  distils  over  between 
190°  and  220"",  in  combination  with  oxide  of  ethyl  or  of  amyl  (Rowney);  in 
the  fusel-oil  from  rice  or  maize-spirit.  (Wetherill,PAan».(7e«<r.  1854,271.) 

Foi^matlon.  In  the  oxidation  of  caprylic  alcohol  with  nitric  acid 
(Bouis),  or  by  heated  oxygen  (Railton);  in  the  oxidation  of  caprylic  alde- 
hyde.    (Bouis.) 

In  the  dry  distillation  of  oleic  acid  or  of  fats  containini;  olein  (Gott- 
lieb); in  the  oxidation  of  oleic  acid  by  strong  nitric  acid  (Redtenbacher); 
in  the  oxidation  of  the  more  volatile  part  of  the  distillate  ohtained 
from  rape-oil  by  nitric  acid.  (Schneider.)  —  It  is  formed  together  with 
ODnanthylic  acid  and  other  acids,  in  the  oxidation  of  oil  of  rue.  (Cahours, 
Compt.  rend.  31,  143),  and  of  Chinese-wax  (Buckton,  Chem.  Soc.  Qu.  J. 
10,  166)  by  nitric  acid.  —  In  the  decomposition  of  Demar9ay*s  oholoidio 
acid  with  nitric  acid.  (Redtenbacher,  Ann.  Pharm.  57, 1 45);  also,  together 
with  many  other  volatile  acids,  in  the  putrefaction  of  yeast.  (Al.  Miiller, 
J.pr.  Chem.  70,  66',  0.  Hesse,  J. pr.  Chem.  71,  473.) 

Preparation.  1.  From  butter  of  cow's  milk.  The  mixture  of  capry- 
late  and  caprate  of  baryta,  obtained  in  the  preparation  of  butyrate  of 
baryta,  as  described  at  x,  85,  is  dissolved  completely  in  boiling  water,  and 
the  solution  is  filtered  boiling,  whereby  the  filtrate  becomes  filled  on 
cooling  with  scales  of  caprate  of  baryta  having  a  fatty  lustre;  these 
crystals  are  filtered  off  and  the  mother-liquor  is  reduced  to  one-fourth 
of  its  volume,  whereupon  an  additional  quantity  of  caprate  of  bar3rta 
crystallises  out.     The  caprylate  of  baryta  remains  in  aolution^  and  by 
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allowing  the  mother-liquor  to  evaporate  in  the  snn,  it  is  obtained  in 
grains  and  nodules,  of  the  size  of  a  poppy-seed.  The  crystals  are  purified 
by  recrystallisation.  (Lercb.)  (For  preparation  of  the  acid  from  the  baryta-salt 
see  below.) — 2.  From  cocoa-uut  fat  The  caprylate  of  baryta  obtained, 
according  to  xi,  415,  is  decomposed  by  a  dilnte  acid,  the  caprylic  acid 
rising  to  the  surface  in  the  form  of  an  oil.  The  oil  is  decanted,  washed 
with  a  little  water  and  distilled  by  itself,  when  it  leaves  a  small  residue. 
(Fehling.)  —  3.  Fifty  pounds  of  strongly  smelling  Limburg  cheese  are 
cut  into  fine  pieces  and  distilled  for  several  days  with  water,  or  as  long 
as  the  distillate  continues  to  smell  of  cheese  (to  prevent  the  cheese  from 
burning,  fresh  water  is  added  from  time  to  time,  and  the  whole  is  stirred 
up).  The  turbid,  strongly  alkaline  distillate  is  supersaturated  with 
sulphuric  acid,  again  distilled,  and  the  distillate  is  neutralised  with 
baryta-water,  whereby  valerate  of  baryta  and  a  little  butyrate  of  baryta 
are  obtained.  When  the  cheese  which  remains  in  the  still  is  saponified 
with  potash,  and  the  soap  decomposed  with  sulphuric  acid,  it  yields,  if 
again  distilled  with  the  same  precautions,  an  acid  distillate  which  is  to  be 
mixed  with  baryta- water  and  evaporated  down  as  long  as  crystals  con- 
tinue to  form.  This  salt,  after  being  separated  from  the  mother- liquor 
which  contains  butyrate  and  valerate  of  baryta,  dissolves  for  the  most 
part  on  boiling  with  7  parts  of  water,  and  thus  yields  a  solution  of  butyrate 
and  caproate  of  baryta,  and  a  residue  of  caprylate  and  caprate  of  baryta, 
whicli  may  be  separated  by  crystallisation  as  in  the  first  method 
(Iljenko  &  Laskowsky.)  —  4.  Oleic  acid  or  fats  containing  -  olein  are 
submitted  to  dry  distillation;  the  distillate  containing  volatile  acids  and 
hydrocarbons  is  digested  with  dilute  aqueous  carbonate  of  soda,  and 
rapidly  evaporated  in  order  to  drive  off  the  hydrocarbons;  and  the  tole- 
rably concentrated  solution  is  decomposed  in  a  retort  with  tartaric  acid 
and  distilled.  The  distillate  saturated  with  baryta  and  treated  according 
to  1,  yields  first  caprate  and  then  caprylate  of  baryta,  and  a  little  uncrys- 
tallisable  mother-liquor,  probably  containing  valerate  and  butyrate  of 
baryta. 

Properties.  Colourless.  Solidifies  below  1 2°,  and  melts  between  1 4** 
and  1 5°;  when  slowly  cooled,  it  crystallises  in  lamina)  resembling  choles- 
terin.  At  ordinary  temperatures  it  is  greasy,  and  crystallises  at  about 
lO'^  in  fine  needles.  (Lerch.)  Smells  like  perspiration  (Lerch,  Bedten- 
bacher);  has  a  faint  unpleasant  odour,  which  increases  on  warming,  and 
then  resembles  that  of  sebacic  acid;  it  is  very  irritating  to  the  %yea, 
(Fehling.)  The  aqueous  solution  tastes  strongly  acid  and  sharp, 
(Lerch.f  Boils  at  236°,  the  boiling  point  rising  to  238°,  and  ultimately 
to  240°.     Sp.  gr.  =  0-911  at  20°.     Vapour-density  =  5-31.     (Fehling.) 
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DecompofUionB.  Capirlic  acid  decomposes  slightly  at  a  bigli  tern* 
perature,  and  leaves  a  clear  brownish  residue,  which  accounts  for  (he 
yapour-density  coming  out  too  high.  ^Fehling.)  Heated  with  4  pts.  of 
hydrate  of  lime,  it  yields  gaseous  and  liquid  hydrocarbons  of  the  formula 
C"H".     (Cahours,  C(mpt  rend.  31, 144.) 

Caprylic  acid  is  sparingly  soluble  in  water.  (Lerch.)  It  dissolves  in 
400  pts.  of  water  at  100^  and  at  llO''  separates  out  again  almost  com- 
pletely in  crystals.     ^Pehling.) 

The  salts  of  caprylic  acid  are  but  sparingly  soluble,  with  the  exception 
of  those  of  ammonia,  potash,  and  soda.     (Lerch.) 

Capryhie  of  Baryta.  —  Prtparaiion  {^.  l^l).  Crystallises  on  evapora- 
tion from  its  hot  solutions  in  fine  scales  having  a  fatty  lustre;  by  spon- 
taneous evaporation  of  the  solution,  in  white  chalky  grains  of  the  size  of 
a  poppy-seed.     (Lerch.) 

Fine  crystalline  grains  and  geodes  resembling  poppy-seeds;  when 
obtained  by  spontaneous  evaporation,  very  hard  prisms  naving  a  fatty 
lustre  and  more  than  a  quarter  of  an  inch  long.  (Redtenbacher.)  It  is 
very  bulky.  After  drying  it  has  a  fatty  lustre.  (Fehling.)  Permanent 
in  the  air  at  the  ordinary  temperatures  and  at  100  .     (Lerch.) 

When  distilled  alone  at  a  temperature  which  is  gradually  raised  to  a 
red  heat,  the  salt  yields  a  residue  containing  a  quantity  of  charcoal,  and  a 
distillate  consisting  of  acid  water,  and  a  yellow  oil  which  smells  of  acetone 
and  afterwards  deposits  white  flakes.  The  salt  rapidly  heated  with  hydrate 
of  lime,  yields  a  distillate  which  resembles  butter,  and  contains  caprylone 
and  an  oil,  probably  au  aldehyde.  (Guckelberger,  Ann,  Fharm.  69,  202.) 
In  contact  with  oxychloride  of  phosphorus,  it  forms  caprylic  anhydride. 
(Chiozza,  Ann.  Fharm.  85,  229.) 

Dissolves  with  difficulty  in  water.  (Lerch.)  Dissolves  in  106*6  pts. 
of  water  at  10^,  in  50  pts.  at  lOO''.  (Fehling.)  The  solution  does  not 
decompose  on  exposure  to  the  air.     (Lerch.) 

Perfectly  insoluble  in  alcohol  and  in  ether. 
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Bedtenbacher.  Rowney. 

16  C    96      ....     45-37     46-51    ....    45-28 

15  H   15      ....       709     7-22    ....      7-35 

3  0    24      ....     11-34     11-19    ....     11-24 

BaO   76-6  ....    36-20    36-08    ....    36-13 

C"H>*BaO< 211-6  ....  100-00    100-00    ....  100*00 

According  to  Gottliebi  the  salt  contains  36*5  per  cent,  of  baryta ;  according  to 
Bedtenbacher,  35*95 ;  according  to  Miiller,  36*3;  and  according  to  Bonis  36*0 

Caprylate  of  lead  is  precipitated  from  the  aqueous  solution  of  the 
baryta-salt  by  nitrate  of  lead.     (Lerch.) 
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White    precipitate,    permanent   in  the  air.      Melts  below    100^. 
Sparingly  solnble  in  water.     (Lercb.) 
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CaprylaU  of  Silver,  —  Caprjlate  of  bar3rta  forms  a  white  precipitate 
with  nitrate  of  silver.     (Lerch,  Redtenbacher.) 

White  (Lerch);  cordy;  does  not  blacken  at  100®  (Redtenbacher); 
precipitated  from  hot  alcohol  on  cooling  as  a  white  powder  containing 
46*29  per  cent  of  oxide  of  silver.     (Schneider.) 

Nearly  insoluble  in  water  (slightly  soluble  according  to  Redten- 
bacher).   Solnble  in  ammonia  and  in  acids.     (Schneider.) 
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Caprylic  acid  mixes  with  alcohol  and  with  ether  in  all  proportions. 
(FehHng.) 

Sulphide  of  Capryl. 

C"H"S  =  C"H^«,HS. 

Bouis.    I^.  Ann,  Chim.  Phya,  44^  137. 
Ether  eapryliui^ydrique,  Sehwrfeljnylqfer. 

When  an  alcoholic  solution  of  monosulphide  of  sodium  is  heated  with 
iodide  of  capryl  until  the  mixture  becomes  turbid,  the  sulphide  of  capryl, 
being  insoluble  in  alcohol  saturated  with  sulphide  or  iodide  of  sodium, 
separates  in  the  form  of  an  oil. 

Sulphide  of  capryl  is  a  liquid,  lighter  than  water,  and  having  an 
nnploasant  odour.  Decomposes  when  heated.  Slightly  soluble  in 
alcohol. 


Iodide  of  Capryl. 
C"H"I  =  C«H",HI. 

WiLiis.    Chem.  Soe.  Qu.  J.  6,  307;  N.  Ann.  Chim,  Phyi.  41, 103. 
Squire.    C?iem,  JSoc,  Qu.  J,  7,  108. 
Bonis.     iV.  Ann,  Chim.  Phys.  44,  131, 

JBiher  eapryliodhydrique,  lodcapryl,  Jodpryli{fer, 

Preparation.    1.  Iodine  is  dissolved  in  an  equal  weight  of  oapfylio 
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alcohol  and  the  solution  is  digested  with  phospborns  tiU  tbo  former 
becomes  colourless.  (Squire.)  —  2.  Small  portions  of  phosphorus  and 
iodine  are  added  alternately  to  caprylic  alcohol,  care  oeing  taken 'to 
avoid  an  excess  of  phosphorusi  which  would  form  red  iodide  of  phos- 
phorus (to  100  pts.  of  the  alcohol,  50  iodine  and  6  phosphorus  are  taken). 
On  distilling  the  strongly  fuming  liquid,  water  passes  over  first,  then  a 
liquid  lighter  than  water,  containing  a  quantity  of  caprylene,  and  finally 
the  boiling  point  rises  to  200°,  and  a  beautiful  violet-coloured  liquid 
distils  over  together  with  vapour  of  phosphorus,  phosphoric  acid,  and 
phosphoretted  hydrogeui  leaving  a  residue  of  red  phosphorus  and  a 
syrup.  The  distillate  is  washed  with  carbonate  of  soda  and  afterwards 
with  water;  it  is  then  submitted  to  fractional  distillationi  whereby  iodide 
of  capryl  is  obtained  at  210°.     (Bonis.) 

Froperiiei.  Iodide  of  capryl  is  an  oily  liquid,  smelling  of  oranges. 
It  boils  at  210°  with  decomposition,  turning  deep  red  from  free  iodine 
(Bonis);  between  191°  and  196°  (Wills);  at  l93^  (Squire.)  Sp.  gr.  = 
l-dlatl6°.     (Bonis.) 
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DeeomposUions,  Iodide  of  capryl  turns  red  on  exposure  to  lights 
(Bonis,  Wills.]  Decomposes  by  boiling,  and  yields  hydrocarbons  and 
hydriodic  acia.     (Squire.)     Burns  with  a  smoky  flame.     (Boni&) 

Heated  with  alcoholic  ammonia,  it  forms  hydriodate  of  caprylamine 
(Squire,  Cahours,  Bonis) ;  with  excess  of  iodide  of  capryl,  lucapryl- 
amine  and  tercaprylamine  are  likewise  prodncod.     (Boois.) 

Behaves  with  sodium  (or  potassium)  like  chloride  of  capryl  (p.  196.) 
(Bonis.) 

Iodide  of  capryl  heated  with  mono$ulphide  of  sodium  in  alcoholic 
solution,  forms  sulphide  of  capryl  and  iodide  of  sodium.  (Bonis.) 
Heated  with  mercury,  it  forms  green,  insoluble,  mercorous  iodide,  which 
dissolves  when  the  liquid  is  heated,  and  crystallises  on  cooling,  nntil 
After  prolonged  action,  caprylene  is  formed  and  hydrogen  eyolred. 
(Bouia) 

CWH»n  +  Hg  -  C>«HW  +   Hgl  +  H. 

An  alcoholic  solution  of  iodide  of  capryl  precipitates  silyer-salts, 
forming  insoluble  iodide  of  silver  together  with  the  caprylic  ether  corre- 
sponding to  the  acid  of  the  silver-salt. 


of  CapryL 

C»H"Br  =  C"H»-,HBr. 

MoscHMiN.     Ann.  Pharm.  87,  117- 
Boms.     J^,  Ann,  Chim,  Fhys.  44,  130. 

Ether  eaprylbromhydrique,  Bromcapryl,  Brmnprylqfer, 

Freparation,    1.  Five  pts.  of  bromine  are  dissolyed  in  8  pts.  of  caprylic 
alcohol,  the  solution  treated  with  phosphorus  till  it  becomes  colourless, 
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and  then  distilled.  The  distillate  is  washed  with  water,  then  with 
dilute  carbonate  of  soda,  and  again  with  water,  and  dried  over  chloride  of 
calciam.  ^Moschnin.)  —  2.  A  piece  of  phosphorus  is  placed  in  caprylio 
alcohol,  ana  bromine  gradual! j  lulded  till  the  phosphorus  has  disappeared; 
more  phosphorus  is  then  added  as  long  as  the  liquid  is  decolorised.  The 
liquid  is  warmed  to  ejcpel  the  hydrobromic  acid,  then  distilled,  and  the 
product  which  passes  oyer  at  1 90°  is  collected,  washed  with  dilute  car- 
bonate of  soda,  and  then  rectified  alone.     (Bonis.) 

Bromide  of  caprjl  is  an  oilj  liquid,  having  a  strong  narcotic  odour 
(Moschnin);  smells  of  oranges,  like  chloride  of  capryl.  (Bonis.)  Heayier 
than  water.  Boils,  with  .decomposition,  at  190°.  (Bouis.)  Leaves  a 
carbonaceous  residue  when  distilled.  The  yellowish  distillate  excites 
tears,  and  contains  less  bromine  than  bromide  of  caprjl;  when  treated 
with  water,  it  loses  its  colour  and  becomes  lighter  than  water. 
(Moschnin.)  Bromide  of  capryl  burns  with  a  smoky  flame  bordered  with 
green.     (Bonis.) 

With  potassium  or  sodium  it  behaves  like  chloride  of  capryl. 
(Bonis.) 

Heated  with  potash,  it  forms  bromide  of  potassium  and  oaprylio 
alcohol,     (Moschnin.) 

Bromide  of  capryl  precipitates  silver-salts  in  alcoholic  solution,  but 
more  slowly  than  the  iodide.     (Bouis.) 

Insoluble  in  water,  soluble  in  alcohol. 


Chloride  of  Capryl. 

(?«H"C1  =  C"H",HC1. 

Bouis.    y.  Ann.  Chim.  Phys.  44, 128. 

M.  Berthellot.     Compt.  rend.  44,  1350;  Ann.  Pharm.  104, 185. 

Ether  eaprylchlorhydrique,  Chorcapryl,  Chlorprylqfer. 

Ibrmation.  1.  By  the  action  of  hydrochloric  acid  on  caprylio 
alcohol.  (Bouis.)  —  2.  By  the  action  of  pentachloride  of  phosphorus 
on  caprylio  alcohol.  (Bouis.)  —  3.  By  the  action  of  hydrochloric  acid 
upon  caprylene  (p.  181).    (Berthelot.) 

PreparcUum.  1.  Caprylic  alcohol  is  saturated  with  ga«eouB  hydro- 
chloric acid,  the  absorption  being  attended  with  evolution  of  heat ; 
or  the  alcohol  is  mixed  with  concentrated  fuming  hydrochloric  acid  and 
the  mixture  is  heated  in  a  sealed  tube  to  120""  or  130°.  By  this  treat- 
ment only  a  portion  of  the  alcohol  is  converted  into  chloride.  —  2.  Ca- 
prylic alcohol  is  poured  into  a  long-necked  flask,  which  is  cooled  with 
water ;  pentachloride  of  phosphorus  is  added  in  small  portions  and 
heat  is  applied,  if  no  more  action  ensues  in  the  cold,  until  the  liquid 
distils  over.  In  order  to  decompose  the  oxycbloride  of  phosphorus,  the 
distillate  is  cautiously  mixed  with  water,  and  the  chloride  of  capryl, 
which  floaU  on  the  liquid  is  washed,  first  with  water  containing  soda,  then 
with  pure  water,  and  rectified.    (Bouis.) 

Properties.    Colourless  liquid.    Boils  at  175%  bni  the  temperature 
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rises  towards  the  end  of  the  distillation.     Lighter  than  water.     Smells 
very  mnch  like  oranges.    (Bonis.) 

Boaifl. 

16  C     96      ....     64-64    64-52 

17  H     17      ....     11-44    11-82 

CI    35-4  ....     23-92     24-30 

C"Hi7a    148-4  ....  100-00    100-14 

Chloride  of  caprjl  bums  with  a  smoky  flame  bordered  with  green, 
and  forms  hydrochloric  acid. 

It  does  not  precipitate  salts  of  silver. 

In  contact  with  sodiam  or  potassinm  in  the  cold,  it  yields  caprvl 

On  heating  chloride  of  capryl  with  sodiam,  the  metal  assumes  a 
violet  colour,  swells  np  violently  with  elevation  of  temperature,  and 
evolves  hydrogen.  Chloride  of  sodium  is  then  formed,  which  by  absorb- 
ing the  liauid  makes  the  latter  pasty.  If  the  liquid  (containing  less 
chlorine)  obtained  by  the  distilling  this  product,  be  placed  in  a  second 
retort  together  with  sodiam,  the  violet  colour  again  appears;  and  if  the 
operation  be  repeated  till  the  distillate  is  free  from  chlorine,  it  is  found 
to  consist  of  pure  caprylene : 

2[C«Hi7Cl]   +  3Na  -  [CWH«Na,NaCl]   +   C"HW  +  NaCl  +  3H  (Bouis). 


Conjugated  CampatmcU  containing  the  nudeits  C^H'^ 

Sulphocaprylic  Acid. 

C"H«SH)*  =  C"H»0»,2S0». 

Bouis.     Compt  rend,  33,  144;  iT.  Ann.  Chim.  Phys,  44,  124. 
MoscHNiN.    Ann.  Pharm.  87,  114. 

Preparation.  Two  pts.  of  caprylic  alcohol  are  slowly  mixed  with 
one  part  of  sulphuric  acid,  the  whole  being  cooled  in  order  to  prevent 
evolution  of  sulphurous  acid,  and  the  mixture  is  allowed  to  stand  in  a 
moderately  warm  place.  After  6  or  7  days,  two  strata  are  formed,  the 
Icfwer  consisting  of  the  excess  of  sulphuric  acid,  the  upper  of  sulpho- 
caprylic acid.  (Moschnin.)  When  equal  parts  of  sulphuric  acid  and 
caprylio  alcohol  are  employed,  sulphurous  acid  is  generally  evolved,  and 
tlie  mixture  blackens  if  not  properly  cooled.  It  is  therefore  preferable 
to  use  Nordhausen  sulphuric  acid,  which  produces  no  blackening  and  less 
evolution  of  sulphurous  acid;  care  must  however  be  taken  to  avoid  con- 
tinuing the  action  too  long.  (Bouis.)  After  being  saturated  with  car« 
bonate  of  lime,  baryta  or  lead,  the  liquid  yields  soluble  salts.  Free 
sulphocaprylic  acid  is  obtained  by  exactly  decomposing  the  baryta-salt 
with  dilute  sulphuric  acid,  or  by  decomposing  the  lead-salt  with  sul- 
phuretted hydrogen,  and  evaporating  the  liquid  in  vacuo.     (Bouis.) 

Sulphocaprylic  acid  is  a  colourless  syrupy  liquid,  which  decomposes 
and  cll^ars  when  heated.     (Bouis.) 
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It  dissolves  verj  readily  in  water ;  the  solatioD  has  a  strong  acid 
reaction,  and  is  resolved  by  heat  into  caprylio  alcohol  and  aqueous 
snlphurio  acid.     (Bouis^  Mosohnin.) 

Sulphocaprylate  of  Potash,  —  1.  The  product  obtained  by  the  action 
of  sulphuric  acid  upon  caprylic  alcohol  is  saturated  with  carbonate  of 
potash,  evaporated  to  dryness,  and  the  residue  is  extracted  with  boiling 
alcohol,  which  leaves  the  sulphate  of  potash  undissolved  and  deposits 
sulphocaprylate  of  potash  in  shining  lamin»  on  cooling. —  2.  Sulpho* 
cap^late  of  baryta  is  exactly  decomposed  by  carbonate  of  potash. 

White,  shining,  unctuous  to  the  touch.  Tastes  exceedingly  bitter, 
and  then  sweet 

Bouifl. 

16  C 96     ....    37-3    37-14 

18  H 18      ....      6-9    6-92 

SO"    40      ....     16-7 

KO,SO» 87-2  ....    33-9    3406 

2Q  16       ...      6-2 ^___ 

Ci«H>7KO«,2SO»  +  Aq  ....  257-2  ....  lOO'O 

At  100^  it  becomes  red  and  acid.  Burns  when  heated,  leaving  a 
residue  of  sulphate  of  potash,  and  forms  sulphate  of  potash  and  caprylic 
alcohol  when  heated  with  aqueous  carbonate  of  potash.  Distilled  with 
cyanate  of  potash,  it  yields  a  fluid  and  a  crystallisable  substance,  which 
form  caprylamine  when  treated  with  potash,  and  are  in  all  probability 
cyanate  and  cyanurate  of  capryl.     (Bonis.) 

Svlphocaprylate  of  Baryta  is  obtained  by  saturating  crude  sulpho- 
caprylic  acid  with  carbonate  of  baryta,  filtering,  and  carefully  evaporat- 
ing the  solution  over  a  water-bath  until  it  crystallises.  It  forms  flexible 
nacreous  crystals,  when  obtained  by  cooliug  the  hot  solution  (Moschnin); 
sometimes  tine  needles,  when  crystallised  from  alcohol.  (Bouis.)  In 
vacuo  only  nodular  masses  are  n>rraed.  (Mosclmin.)  The  salt  tastes 
strongly  bitter  and  then  sweet.  The  crystals  give  ofl*  6*67  per  cent,  of 
water  (2  At.  =  6 '09  per  cent.)  in  vacuo  over  sulphuric  acid,  and  then 
yield  4206  per  cent,  of  sulphate  of  baryta.  (Moschnin.)  (C"H"BaO*, 
2S0'  requires  42  per  cent.)  The  crystallised  salt  contains  25*12  per 
cent,  of  baryta,"  corresponding  to.  the  formula  C"H"BaO',2SO'  +  3Aq. 
(Calculated  25*15  per  cent.  BaO).     (Bonis.) 

The  dry  salt,  if  allowed  to  stand  for  a  long  time  in  vacuo,  becomes 
red  and  emits  a  strong  odour  which  excites  coughing.  It  blackens  at 
100"  and  decomposes  without  melting.  Burns  with  a  clear  blue  flame; 
leaving  a  residue  of  sulphate  of  baryta.    (Moschnin.) 

Sulphocaprylate  of  Idme  crystallises  in  white  tablets,  tastes  bitter  and 
feels  like  soap.     (Moschnin.) 

Aqueous  sulphocaprylic  acid  dissolves  iron  and  zinc,  with  evolution 
of  hydrogen. 

Sulpiiocaprylic  acid  forms  with  oxide  of  lead  two  salts  probably  con- 
taining 1  and  2  atoms  of  oxide  of  lead  to  1  atom  of  acid.  —  a.  The  neu- 
tral salt,  obtained  by  saturating  the  acid  with  carbonate  of  lead, 
crystallises  readily  and  has  an  acid  reaction.  —  b.   The  basic  salt  is 
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obtained  as  a  transparent  mass  by  digesting  the  neutral  salt  with  oxide 
of  lead  and  evaporating  the  colourless  alkaline  solution.  Its  solution 
absorbs  carbonic  acid  from  the  air  and  is  converted  into  the  neutral  salt. 
(Moschnin.) 

Sulphocaprylio  acid  is  readily  soluble  in  alcohol.    (Bonis.) 


Nitrate  of  GapryL 

C*«H"NO»  =  C"H"0,NO». 

Bouis.    N.  Ann.  Chim,  Phys.  44^  136. 
Ether  eapr^Umotiqtte,  8aip€tereapryl§$ter, 

Preparation,  Iodide  of  capryl  is  dissolved  in  boiling  alcohol,  an 
excess  of  alcoholic  nitrate  of  silver  added  to  the  solution,  and  the  pre- 
cipitated iodide  of  silver  separated  bj  filtration;  on  adding  water  to  the 
alcoholic  solution,  the  nitrate  of  capryl  is  separated  as  an  oil. 

Smells  like  the  acetate  of  capryl.  Lighter  than  water.  Begins  to 
boil  at  80°i  then  becomes  black,  while  the  temperature  rises,  and  yields 
a  strongly  smelling  acid  distillate  with  a  residue  of  charcoal 

Burns  with  a  luminous  flame. 

Boiled  with  alcoholic  potash,  it  yields  crystals  of  nitre  and  caprylio 
alcohol. 

Nitrate  of  capryl  is  soluble  in  alcohol. 


Methyl-caprylic  Ether. 
C"H«*0»  =  C»H»0,C"H"0. 

Wills.    Chem.  Soc.  Qu.  J.  Q,  314;  N.  Ann,  Chim.  Phys.  41,  103, 
Bouifl.    iiT.  Ann,  Chim.  Phys.  44, 139. 

Methyl-aqnyldther,  Oetylate  of  Methyl,  Methylate  qf  Oetyl. 

Formed  by  the  action  of  iodide  of  methyl  upon  capiylate  of  sodium. 
(Wills.) 

CWKH^^O*  +  C«H»I  -  C«H»09  +  KI. 

Methyl-caprylic  ether  is  a  thin  mobile  liquid  having  a  strong  odour. 
Boils  between  leOS*"  and  161^  Sp.  gr.  =  0-830  at  16*5^  Vapour- 
density,  about  4-2.     (Wills.) 

Accordiog  to  Wills,  who  regards  caprylic  alcohol  as  oenanthylio  alcohol,  the 
oompound  is  methyl-oenanthylie  ether,  C>«H>«0>  -  CSH'O.Ci^Hi^O.  The  analysis 
gave  73*8  p.  c.  C  and  13*8  H,  the  formula  Om^^KH^  requiring  750  C  and  13*9  U, 
while  C^'Hi'O^  requires  74*7  C  and  137  H.  The  Tapour. density  calculated  from 
Ci8H»03  is  4-99  and  from  C><H>>0>,  it  is  4-5.    The  substance  was  not  obtained  pure. 

Insoluble  in  water^  readily  soluble  in  alcohol  and  in  ether. 
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Caprylate  of  Methyl. 

C»H"0*  =  (?H»0,C»H«0». 

Fehling.    Ann,  Pharm.  6S,  405. 

CaprffUmirea  methyloxyd,  Caprylformetter. 

2  pt8.  of  caprjUc  acid  is  dissolved  in  2  pts.  of  woodnspirit  and 
1  pt.  of  snlphnric  acid  is  added.  The  miztnre  oecomes  tnrbid  and  soon 
separates  the  ether,  which  is  decanted,  washed  with  water  and  dried  with 
chloride  of  calcium. 

8niells  highly  aromatic  and  at  the  same  time  of  wood-spirit,  Sp.  gr. 
=  0-882.    Vapour  density  =  5'48« 

Fehling.  Vol.      Density. 

18  C     ....  108  ..,.    68-35  ....    68*38  C-yaponr  18  ....     7*4880 

18  H    ....     18  ....     11-39  ....     11-42  H-gag    18  ....     1-2474 

4  O     ....    82  ....     20-26  ....    20-20  O-gas    2  ....    2-2186 

CMff^O*    158  ....  100-00  ....  100-00  Tapotur 2  ....  10-9540 

1  ....     6*4770 


Ethyl-caprylic  Ether. 

1C»H«0»  =  C*H»0,C"H"0. 
Wilis.    Ohem.  8oe.  Qu.  J.  6,  812;  If.  Ann.  Chim,  Fhy$.Al,  108. 

Aethyl-eaprylaiherf  Vtnecaprylather,  Oetylate  of  Ethyl,  mhylate\qf  Oetyl. 

Formed  by  the  action  of  caprylate  of  sodium  upon  an  equivalent 
quantity  of  iodide  of  ethyl. 

Colourless,  mobile  liquid,  having  an  odour  different  from  that  of 
caprylic  alcohol.  Boils  at  177*".  Sp.  gr.  =  0*791  at  16°.  Vapour- 
density  =  5  095. 


Calc«lation«  i. 

20  C  120  ....  75-95 

22  H  22  ....  13*92 

2  O  16  ....  10-13 


Ctlcuktion  ii.  Wills. 

18  C   108    ....  75-00  u 75-16 

20  H  20     ....  13-88  1444 

2  0  16    ....  11-12  10-40 


C»BaO»....  158    ....  100-00 


CMH»0»....  144     ....  10000    100-00 


C-Tapoor 
H.gas  ... 
O-gas    ... 


Vol.  Density. 

20     -     8-3200 

22     1-5246 

1     1-1098 


Vol.  Density. 

On         18  7-4880 

20  1-3860 

1  11093 


Vapour 2 


10-9589 
5-4769 


2  9*9833 

1  4-9916 


According  to  Wills,  (calc.  ii)  the  compound  is  ethyl-oenantfaylic  ether.  lUs  view 
agrees  best  with  the  analysis  and  the  vapoar-density,  and  is  furthennore  in  accordance 
with  the  recent  investigations  of  Stideler  on  the  alcohel  obtained  from  castor*oil 
(p.  182). 

Burns  with  a  luminous  flame. 

Insoluble  in  water,  readily  soluble  in  alcohol  and  in  ether. 
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Acetate  of  Gapryl. 

Bonn.    N.  Ann,  Ckim.  Phys.  44, 135. 
EtheT'Caprylaemtique^  Eisigeapryleiier, 

Formation  and  Preparation.  1.  By  distilling  caprjlio  alcohol  with 
aoetio  acid.  —  2.  When  hydroohlorio  aoid  gas  is  passed  into  a  solution 
of  caprylic  alcohol  iu  acetic  acid,  acetate  of  capryl  is  formed  and  may 
be  separated  by  water.  —  3.  A  solution  of  caprvlic  alcohol  in  sulphuric 
acid  is  distilled  with  acetate  of  soda  (the  liquid  while  hot  assuming  a 
transient  violet  colour);  the  distillate  is  rectified  after  being  well  washed 
and  dried;  and  the  liquid  which  passes  over  at  the  boiling  point  of  the 
ether  is  collected  separately.  —  4.  An  alcoholic  solution  of  iodide  of 
capryl  is  boiled  with  crystsdiised  acetate  of  silver;  the  iodide  of  silver 
is  filtered  off;  and  the  alcohol  evaporated  from  the  filtrate  on  a  water- 
bath;  or  the  ether  which  has  formed  is  separated  by  water.  On  heating: 
iodide  of  capryl  with  dry  acetate  of  silver,  the  liquid  turned  red  and  a  quantity  of 
acetic  acid  was  set  free. 

Liquid  having  a  pleasant  fruity  odour.  Boils  at  193*^.  Lighter 
than  water. 

Bouis. 

20  C  120    ....    69-76    69-41 

20  H  20    ....    11-62    11-86 

4  O 32    ....     18-62     18-73 

C^H**©* 172    ....  100-00    100-00 

Acetate  of  capryl  burns  with  a  bright  flame.  It  is  dissolved  by  sul- 
phuric acid,  and  is  precipitated  from  the  solution  by  water;  if  the  sulphuric 
acid  is  concentrated^  formation  of  sulphurous  acid  and  caprylene  takes 
place,  and  water  separates  from  the  solution  a  red  oil* 

When  boiled  with  potash,  acetate  of  capryl  is  resolved  into  acetate 
of  potash  and  caprylic  alcohol. 

Insoluble  in  water.    Soluble  in  alcohol. 


Caprylone. 

C«>H*>0»  =  C"H>H)*,C"H»*. 

O.  GucKBLBBBGBB.    Ann.  Pharm.  69,  201. 

Preparation.  1  pt.  of  caprylate  of  baryta  is  mixed  with  2  pts.  of 
hydrate  of  lime  in  a  warmed  retort  and  the  mixture  is  heated  rapidly 
over  a  naked  charcoal  fire  to  dull  redness,  so  that  if  half  an  ounce  of  the 
salt  is  employed,  the  operation  is  over  in  20  or  30  minutes.  Dense  white 
vapours  are  then  evolved,  which  condense  in  the  receiver,  surrounded  by 
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cold  water,  into  a  yellow  oil,  soon  solidifying  into  a  buttery  mass.  This 
substance  is  presse<l  between  paper,  which  absorbs  a  dark  yellow  oil,  and  a 
white  mass  is  ultimately  left,  which  is  washed  with  cold  alcohol  and 
crystallised  from  boiling  alcohol. 

JHropefties,  White  mass  resembling  Chinese-wax;  crystallises  from 
its  solutions  in  needles  having  a  silky  lustre.  It  is  tasteless  and  has  a 
slight  odour  of  wax.  Melts  at  40°,  and  when  melted,  solidifies  at  38^ 
into  a  crystalline  mass.  Lighter  than  water,  but  sinks  in  alcohol  of 
sp.  gr.  0*89.     Boils  at  178°,  and  distils  without  alteration. 

Gackelberger. 

30  C 180    ....    79-64    79-18 

30  H  30    ....    13-27     13-32 

2  O  16    ....      r-09     7-50 

C»H»0« 226     ....  100-00     100-00 

Decompositions.  Caprylone  is  not  acted  upon  by  cold  niii^ic  add,  not 
even  by  the  fuming  acid.  But  at  the  melting  point  of  caprylone,  nitric 
acid  of  sp.  gr.  1*4  acts  violently  upon  it;  and  evolves  vapours  which, 
when  passed  through  water,  impart  to  it  an  ethereal  odour.  A  dark 
yellow  oil  remains,  which  is  freed  from  the  acid  by  water.  The  oil  is 
heavier  than  water,  has  a  burning  aromatic  taste,  and  is  nearly  insoluble 
in  water,  but  dissolves  readily  in  aqueous  alkalis.  Its  ammoniacal  solu- 
tion forms  with  silver-salts,  and  also  with  lead-salts,  precipitates  of  the 
colour  of  yolk  of  egg.  The  silver-salt  decomposes  very  rapidly,  even 
in  vacuo;  it  explodes  at  a  gentle  heat;  hence  the  yellow  oil  is  probably 
nitrocaprylic  acid. 

Caprylone  is  not  acted  upon  by  potash. 

It  does  not  reduce  an  ammoniacal  solution  of  sUvei\ 

Insoluble  in  water. 

Caprylone  dissolves  abundantly  in  alcohol  of  80  per  cent.,  and  still 
more  when  the  alcohol  is  hot,  so  that  the  solution  becomes  pasty  on 
cooling. 

Caprylone  dissolves  so  abundantly  in  hot  wood-spirit  that  the  solution 
becomes  pasty  on  cooling. 

Dissolves  readily  in  ether,  and  in  oils  both  volatile  and/o^^y. 


Caprylate  of  Ethyl 

C»H»0*  =  C*H»0,C"H«0«. 
FEHLiNa.    An7u  Fharm.  53,  403. 

CapryUaures  Aethyloxyd,  CapryMnester* 

To  a  solution  of  2  pts.  of  caprylic  acid  in  2  pts.  of  absolute  alcohol, 
1  pt.  of  sulphuric  acid  is  added.  The  mixture  immediately  becomes 
turbid,  and  the  ether  separates  from  it  in  a  few  seconds.  The  product 
is  freed  from  the  acid  by  washing  with  water,  and  then  dried  over 
chloride  of  calcium. 
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Caprylate  of  ethyl  is  a  colourless,  limpid  liquid.  It  has  a  pleasaut 
odour  of  pine  apples.  Sp.  gr.  =  08738  at  15^  Boils  at  214**.  Vapour- 
density  =  6-100^ 

Fehling. 

20  C  120    ....    69-76    69-89 

20  H 20    ....     11-62    11-85 

4  O  32     ....     18-62     18-26 

G»H»0*    172    ....  100-00    10000 

Vol.  Density. 

C-vapour   20    8*3200 

H.eaa    20    1-3860 

O-gag    2     2-2186 

Caprylate  of  etbyl  Tapow    2     11*9246 

1     5-9623 

Nearly  insoluhle  in  water,  readily  soluble  in  alcohol  and  in  ether. 


Amyl-caprylic  Ether. 

Wills.     Ohem.  Soe.  Qu,  J,  6,  816;  ilT.  Ann,  Chim.  Phys.  41, 103. 

AmyUoctylie  ethers  Oetylate  qfamylt  Amylate  t^fociyl,  Myle-wpryUUhir, 

Formed  by  the  action  of  caprylate  of  sodium  upon  iodide  of  amyl, 
and  obtained  with  difficulty,  by  submitting  the  product  to  fractional 
distillation,  as  a  colourless,  mobile  liquid^  boiling  between  220°  and  221^ 
Sp.  gr.  =  0-608  at  20°.     Vapour-density  6-67. 

According  to  Wills,  the  sabstance  is  amyl-oenanthylic  ether,  C^H'^O',  which 
requires  77*4  C  and  14*0  H.  The  formula  C^H^O'  requires  78  C  and  14  H.  Analysis 
gave  77*0  C  and  13*8  H.  The  calculated  ▼apoor-density  of  amyl-oenanthylic  ether  is 
6*45^  and  of  amyl-caprylic  ether  6*93. 


Caprylic  Anhydride. 
C«H»o«  =  C"H"0',C"H"0». 

Chiozza.    Ann.  Phai^m.  85,  229. 

Anhydrotu  eaprylie  acid,  Caprylie  eapryUtej  Caprylaie  qf  capryL 

Oxychloride  of  phosphorus  acts  readily  upon  caprylate  of  baryta, 
forming  a  doughy  mass,  from  which  ether  free  from  alcohol  extracts 
caprylic  anhydride.  The  solution  treated  with  weak  potash  and  dried 
by  chloride  of  calcium,  leaves  the  anhydride  when  the  ether  is  evaporated 
on  the  water-bath.  Colourless,  mobile  oil,  which  when  exposed  to  a 
freezing  mixture,  solidifies  into  a  white  mass,  exhibiting  a  crystalline 
structure  under  the  magnifying  glass,  and  melting  at  a  few  degrees 
below  0^    Has  a  sickly  odour,  like  that  of  caroaba  ll^ans j  when  heated 
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it  gives  off  an  aromatio  vapour^  which  strongly  irritates  the  throat. 
Unctuous  to  the  touch.  Lighter  than  water.  Boils  at  280%  but  the 
temperature  rises  to  290°  towards  the  end  of  the  distillation,  while  the 
residue  becomes  coloured  and  stinking,  empyreumatic  products  pass 
over. 

It  becomes  acid  by  prolonged  exposure  to  moUt  air,  forming  caprylio 
acid.     It  is  not  changed  by  boiling  water,  even  on  distillation. 

Heated  with  a  moderately  concentrated  solution  of  potcuh,  it  yields 
oaprylate  of  potash^ 

In  contact  with  anUine,  it  becomes  slightly  heated,  and  solidifies  in  a 
few  days  into  a  buttery  mass  which  is  difficult  to  obtain  pure. 


Oxygen-Nucleus  C"ff*0'. 

Hydride  of  Suberyl.  C"H»*0». 

BoussiNGAULT.     J.  Ckim,  mid.  12,  280;  J.  pr.  Chem.  7,  211;  Ann. 

Fharm,  19,  308. 
ToLEY.     Mem.  Chem,  Soc.  1,  1;  Ann.  Fhaim.  39,  166;  FhU.  Mag.  J. 

18,  417. 

Suherone. 

Formation  and  Freparation.  1 .  Formed,  together  with  hydrocarbons, 
by  the  action  of  lime  upon  suberic  acid  at  a  moderate  heat.  (Boussin- 
gault.)  —  2.  When  suberic  acid  is  distilled  with  caustic  lime,  an  agree- 
ably smelling,  thick  brown  oil  passes  over;  and  on  rectifying  this  oil 
till  the  boiling  point  rises  to  178  ,  benzol  passes  over  first,  then  hydride 
of  suberyl,  and  a  black  pitchy  mass  remains  in  the  retort.     (Tilley.) 

Froperties.  Colourless  liquid.  (Tilley.)  Bolls  at  186°  (Boussingault), 
at  176°.  (Tilley.)  Does  not  solidify  at  —  12°.  Smells  strongly  aromatio 
(Boussingault);  agreeably.  (Tilley.)  Vapour  density  =  4*392.  (Bous- 
singault.) 


16  C    

14  H    

96 

14 

76-19 

11-11 

12-70 

2  O    

16 

14  C 
12  H 

Ci«HW03 .... 

•■••■••••••■•••a             O* 

12 

•  •«• 

•  •«« 

.....  126 

75-00    . 
10-71     . 
14-29     . 

100-00 

Bousungault. 

76-6    .... 

10-8    .... 

12-6    .... 

Tilley. 

75-61 
11-19 

2  O 

16 

13-20 

C"H«02  112     ....  100-00     100-0     ....  100-00 

The  fommla  C*^H"0'  does  not  explain  the  mode  of  formation  of  hydride  of 
•aberyl ;  neither  does  the  formula  C^^H^^O'  explain  the  formation  of  the  accompanying 
products,  or  that  of  suberic  acid,  by  the  oxidation  of  hydride  of  suberyl  with  nitric 
add.     (Gerhardt,  JVaiU  2,  732.) 
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Decompositions.  1.  Hydride  of  suberjl  is  readily  oxidised  to  suberic 
acid  by  nitric  acid.  (Boussingault.)  lu  this  reaction,  another  acid, 
crystaUising  in  fine  needles,  is  formed  as  well.  (Tillev.)  —  2.  When 
chlorine  gas  is  passed  through  hydride  of  suberyl,  the  liquid  becomes 
heated,  forms  hydrochloric  acid,  blackens,  and  is  completely  decomposed 
if  not  cooled.  When  no  more  hydrochloric  acid  is  formed,  a  thick  oil 
of  sharp,  unpleasant  odour  remains,  which  may  be  freed  from  excess  of 
chlorine  by  heating  with  carbonic  acid  gas.  This  oil  cannot  be  distilled 
without  decomposition,  but  blackens  and  decomposes  when  heated. 
When  the  chlorine-compound  is  dissolved  in  alcoholic  potash  and  the 
solution  diluted  with  water^  a  thick  ethereal  oil  is  precipitated,  heayier 
than  water,  brown  in  colour,  and  possessing  the  odonr,  taste  and  other 
properties  of  bensoate  of  ethyl.    (Tilley.) 


Appendix, 

Cork-resin. 

BoussTNOAULT.    InstUut.  Ameannie^  No.  142;  abstr.  /.  pr.  Chenu  7,  213; 
J.  Chim,  Med.  1 2,  230. 

When  ether  is  poured  upon  cork,  it  assumes  a  pale-yellow  colour, 
and  the  solution  deposits  cork-resin  on  evaporation. 
Small  needles. 

Calculation  according  to  Boussingault.    Boussingault. 

32  C     192     ....     84-95     82-4 

26  H    26     ....     11-50     11-1 

O     8     ....       3-55     6-5 

C«H»0   226     ....  10000     1000 

Cork-resin  is  converted  by  nitric  acid  into  oxalic  acid  and  a  wa 
(named  cerin  by  Chevreul). 


Suberic  Acid. 

C"H"0«  =  C"H"0»,0«. 

Bruonatelli.    CreU,  Ann,  1787,  1,  145. 

Bouillon  Laoramoe.     Ann,  Cliim.  23,  42;  abstr.  Scher.  J,  6,   591; 

further:  J.  Pkarm.  8,  107. 
Trommsdorf.  a.  Tr.  17,  2,  46. 
Chevreul.     Ann.  Chim.  62,  323;  also  N.  GehZ.  5,  379;  further :  Ann. 

Chim.  90,  182;  also  Schw.  16,  336. 
Brandes.    Schw.  32,  393;  33,  83;  36,  263;  further :  Ann.  Fharm.  9, 

295;  N.  Br.  Arch.  21,  319. 
BussY.    J.  Fharm.  8,  107;  19,  425. 
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BoTTSsiNOAiTLT.    J*.  Chim.  Med.  12^  230;  J.  pr.  Chem.  7,  211;  Ann. 

Fharm.  1 9,  307. 
Harff.     N.  Br.  Arch.  5,  303. 
Laurent.     Bev.  scient.  10^  123;  «/.  pr.  Chem,  27>  313;  Ann.  Chim.  Fhys, 

^Qy  157. 

Bromeis.    Ann.  Fharm.  S5,  89. 

TiLLEY.     Ann.  Fharm.  39,  166;  FhU.  Mag.  J.  18,  417;  Mem.  Chem. 

Soc.  1, 1. 
Sacc.    Ann.  Fharm,  51,  222. 
Gerhardt.     Ckmipt.  <Mm.  1845, 178. 
Laurent  &  Gerhardt.    iV.  Ann.  Ohim.  Phys.  24, 1 84. 
WiRZ.     Ann.  Fharm.  104,  261  • 

KorkM&ure, 

FormaUan.  By  the  action  of  nitric  acid  upon  cork,  paper  (Brugna- 
telli,  A.  Gehl.  1,  340),  elder- pith  (Link  [Chevreul  opposes  Kim]),  the 
bark  of  trees,  and  linen  rags  (Berzelius,  Lehrbuch,  3  Aufl.  8,  47).  Also 
in  the  oxidation  of  oleic  acid  (Laurent),  stearic  acid  (Bromeis),  castor- 
oil  (Tillej)  and  linseed-oil  (Sacc)  by  nitric  acid.  —  By  treating  hydride 
of  suberyl  with  nitric  acid. 

Freparation.     1.  Rasped  cork  is  distilled  with  6  pts.  of  nitric  acid 

of  30°  B.  till  only  a  small  residue  is  left;  this  is  placed  in  a  porcelain 

dish  and,  while    constantly  stirred,  evaporated  to   the  consistence   of 

honey.     The  mass  is  treated  with  boiling  water  which  extracts  suberic 

acid,  rendered  impure  by  artificial  bitter,  and  leaves  woody  fibre  together 

with  wax.     On  evaporating  and  cooling  the  solution,  the  suberic  acid 

separates  and  may  be  purified,  either  by  repeated  solution  in  hot  water 

and  cooling,  or  by  boiling  with  powdered  charcoal,  or  by  combination 

with  lime  and  precipitation  by  hydrochloric  acid.     Berzelius  {Lehrbuchy 

3rd  Ed.  8,  48)  recommends  sublimation.  (According  to  Brandes,  9*6  pts.  of 
cork  yield  1  pt.  of  suberic  acid ;  according  to  Chevreul,  12  pts.  of  cork  are  required  to 
yield  that  amount.) 

2.  The  suberic  acid  obtained  according  to  x,  434,  is  a  mixture  of 
that  acid  with  an  oil  which  is  soluble  in  nitric  acid,  and  with  azelaic 
acid,  which  is  soluble,  in  water.  The  product  is  dissolved  in  hot  water, 
whereby  the  oil  is  separated  in  drops,  and  the  whole  is  allowed  to  stand 
at  a  temperature  between  50°  and  60°  until  all  the  oil,  except  a  small 
portion  which  floats  on  the  liquid,  has  settled  to  the  bottom  of  the  vessel. 
The  solution  is  then  decanted  from  the  oil  and  left  to  cnol,  whereupon 
the  suberic  acid  crystallises :  it  is  collected  on  a  filter,  washed  with 
cold  water,  and  dried.  In  order  to  extract  the  azelaic  acid,  the  powdered 
acid  is  placed  in  a  flask  and  treated  with  2  or  3  times  its  volume  of 
ether,  wnich  dissolves  all  the  azelaic  acid  and  a  large  quantity  of  suberic 
acid  besides.  The  residual  suberic  acid  is  boiled  with  pure  nitric  acid 
for  two  or  three  hours,  allowed  to  crystallise  by  cooling,  washed,  and 
then  obtained  pure  by  solution  in  boiling  water  and  crystallisation, 
(Laurent.) 

3.  Stearic  acid  is  heated  with  nitric  acid,  which  is  renewed  until 
all  the  stearic  acid  has  disappeared  and  a  clear  solation  is  formed* 
Thii)  solution  evaporated  down  to  half  its  volume,  solidifies  in  24  hours 
to  an  almost  solid  mass,  which  is  washed  on  a  funnel  with  cold  water  (in 
order  to  remove  the  mother-liquor  which  contains  succinic  acid)  then 
thrice  recrystallised  from  hot  water,  pressed  and  dried.     (Bromeis.) 
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4.  OleTc  acid  is  digested  with  nitric  scid,  renewed  nntil  no  more 
action  is  perceptible.  On  cooling  below  0°,  the  solution  solidifies  in  12 
hours  into  a  yellowish- white,  soft  mass,  consisting  almost  entirely  of 
suberic  acid.  The  product  is  collected  on  a  funnel,  half  dosed  with  a 
piece  of  glass  rod,  and  the  mother-liquor  containing  pimelic,  adipic,  and 
lipic  acids,  together  with  an  oil  soluble  in  nitric  acid,  runs  away,  and 
leayes  the  suberic  acid.  This  is  washed  with  cold  water,  recrystallised 
four,  five,  six  times  from  boiling  water,  then  pressed  and  dried. 
(Bromeis.) 

5.  When  1  pt.  of  castor-oil  is  heated  with  2  pts.  of  nitric  acid  diluted 
with  its  own  bulk  of  water,  and  the  boiling  liquid  is  poured  off  from  the 
solid  residue,  the  solution  on  cooling  deposits  suberic  acid,  which  is  puri* 
fied  by  boiling  with  nitric  acid  and  repeated  crystallisation.  (Tilley.) 
If  the  dilute  nitric  acid  is  allowed  to  act  rapidly  upon  the  oil,  a  quantity 
of  Gsnantbylic  acid  passes  over,  and  suberic  acid  remains  in  the  residue; 
if,  however,  the  whole  is  slowly  heated,  a  quantity  of  prnseic  acid 
is  formed  together  with  a  nitro-acid  (G^^X'H^^O';.  (Bonis,  N,  Ann.  Chim, 
Fhy$.  44,  02.) 

6.  One  pt.  of  linseed-oil  is  heated  with  2  pts.  of  commercial  nitric  acid 
diluted  with  4  pts.  of  water,  whereupon  the  oil  first  turns  red  and  is 
then  converted  into  a  yellow  resin;  the  liquid  is  decanted  and  the  resin 
again  treated  with  concentrated  nitric  acid,  which  is  poured  off  after  4  or 
5  hours  and  renewed.  By  a  more  prolonged  action  of  nitric  acid,  the 
suberic  acid  is  converted  into  an  oil  smelling  of  butyric  acid.  The 
product  is  crystallised  3  or  4  times  from  water,  in  order  to  remove  the 
nitric  acid,  then  dried  between  blotting  paper,  melted  at  a  gentle  heat, 
and  distilled  as  rapidly  as  possible,  a  slight  residue  of  charcoal  then 
remaining.  The  distillate,  which  is  rendered  impure  by  a  black  resin,  on 
which  account  it  smells  of  acetone,  is  dissolved  in  boiling  water;  and 
the  solution  is  purified  with  animal  charcoal  which  has  been  washed 
with  nitric  acid,  and  filtered  :  pure  suberic  acid  then  crystallises  ont 
on  cooling.     (Sacc.) 

7.  The  fatty  acids  of  cocoa-nut -oil,  of  comparatively  high  atomic 
weight,  which  result  from  the  decomposition  of  the  soda-soap  with 
sulphuric  acid,  and  remain  in  the  residue  after  the  volatile  adds  have 
been  distilled  off,  are  boiled  in  a  capacious  retort  with  3  pts.  of  com- 
mercial nitric  acid.  At  first  the  whole  boils  quietly,  giving  off  red  and 
peculiarly  smelling  vapours,  which  violently  attack  the  organs  of  respira- 
tion; but  after  the  boiling  has  been  continued  for  14  days  with  fresh 
additions  of  nitric  acid,  a  violent  reaction  sets  in,  abundant  vapours  are 
evolved  (which  may  partly  project  the  mass  into  the  receiver)  while  the 
fatty  acids,  which  at  first  solidified  into  a  cake  upon  the  nitric  acid, 
partly  settle  to  the  bottom  in  the  form  of  a  thick  viscid  oiL  The  boiling 
IS  continued  till  the  thick  oil,  which  at  first  increased,  is  wholly  con- 
verted into  a  white  crystalline  paste  (for  which  about  two  months  are 
requisite),  and  upon  which  nitric  acid  has  but  little  action  :  the  nitric 
acid  is  then  distilled  off  as  completely  as  possible,  and  the  contents  of  the 
retort  are  dissolved  in  water.  A  yellow  solution  is  thus  produced  which 
is  rendered  turbid  by  minute  globules  of  oil,  but  on  standing  in  a  warm 
place  deposits  the  oil  and  becomes  clear.  The  solution  is  next  poured  off 
from  the  oil  and  evaporated  on  a  water-bath  until  most  of  the  nitric  acid 
has  been  driven  off,  and  the  residue  solidifies  on  cooling;  the  mass  is 
redissolved  in  water;  and  the  solution  again  evaporated  as  long  as  nitric 
acid  goes  off.    The  pasty  crystalline  mass  is  dissolved  in  2  measures  of  hot 
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Wftter;  th6  white  grains  which  form  in  the  oonrse  of  12  hours  are  sepa- 
rated from  the  mother-liquor  (in  which  pimelic,  adipio,  lipic,  and  snccinic 
acids  remain),  and  the  liquid  is  further  evaporated  as  long  as  detached 
grains,  consisting  of  suheric  acid,  lepargylic  acid,  and  a  third  acid  con- 
tinue to  crystallise  out^  and  until  crystalline  crusts,  different  from  the 
grains,  begin  to  form.  The  crude  suberic  acid  thus  obtained  is  washed 
with  cold  water,  repeatedly  recrystalliscd,  and  lastly  crystallised  from 
gently  warmed  alcohol  until  the  mineral  matter  is  removed;  the  recrys- 
tallisation  is  then  continued,  and  the  portions  containing  lepargylic  acid 
which  first  crystallise  out^  are  separated  from  the  mother-liquor^  which 
on  further  evaporation  yields  pure  suberic  acid. 

Properties,  Suberic  acid  separates  from  its  aqueous  solution  on  cool- 
ing partly  as  a  white,  opaque,  gi'auular  powder,  partly  in  confusedly  crys- 
talline calces  (Cheyreul);  in  small  needles  which  unite  into  masses  like 
cauliflower-heads.  (Sacc^  Melts  at  120^  (Bromeis),  between  123°  and 
124°  (Brandos),  at  124°  (Bussy);  when  introduced  into  capillary  tubes  it 
melts  partially  at  120°,  and  completely  at  128°  (Wirz);  after  drying 
at  100°,  it  melts  without  loss  of  weight.  Solidifies  in  a  fibrous  mass 
(Chevreul),  crystalline  (Boussingault),  radiated  (Wirz) ;  in  a  mass 
formed  of  beautiful,  transparent,  long  (acuminated,  according  to  Bromeis), 
crystalline  needles.  (Laurent.)  (If  the  liquid  portion  be  poured  off,  before  the 
mass  has  completely  tolidifled,  a  hollow  space  is  found  in  the  interior  covered  with  brilliant 
needles.)  (Bossy.)  Volatilises  in  tne  air  (above  124°  according  to  Bussy) 
without  residue^  in  white,  suffocating  yapours  which   smell  of  stearin 

i Bouillon,  Chevreul);  sublimes  in  closed  vessels  in  needles  half  an  inch 
ong,  and  leaves  only  a  trace  of  charcoal.  (Chevreul.)  Distils  like  the  fatty 
acids  when  heated  in  a  retort.  (Bussy.)  Condenses,  when  volatilised,  in  the 
upper  part  of  the  retort  as  an  oil,  which  solidifies  in  an  acicular  mass  on 
cooling.  (Laurent.)  Reddens  litmus.  Tastes  slightly  acid.  Inodorous. 
Permanent  in  the  air. 

16  C    96     ....    65-17     58-33    ....    55-79     ....     55-41 

14  H   14    ....      8-04    7-67     ....      7-98     ....      836 

8  O    64     ....     36-79     3400     ....     3623     ....     3623 

C"HiH)» 174     ....  100-00    10000    ....  100-00    ....  10000 

BoQSsingwat.  Laurent.  ^  Bromeis.  ^  ^j^^^  ^j„ 

16  C  55-1     ....    55-77     ....     56-72    ....    5509    ....     65-97     ....     5450 

14  H  8-0    ....      8-19    ....      8-45     ....       7*94     ....      8-15    ....      8-06 

8  O  36-9     ....     36-04     ....     34-83     ....     36-97     ....     35-88     ....     37*44 

CMHMO0    100-0    ....  10000    ....  10000    ....  10000    ....  10000    ....  10000 

Bossy's  and  Brandes'  suberic  acid  were  obtained  from  oorV ;  Lanrent's  and  Bromeis* 
(a)  from  oleic  acid  and  stearic  acid  (6);  Tilley's  from  castor  oil.  Bonssingaalt  analysed 
the  acid  obtained  by  the  oxidation  of  hydride  of  saberyl.  —  Compare  also  Brandes,  Ann. 
Pharm,  9,  295. 

Suberic  add  heated  with  oxide  of  lead  giTes  oif  10*08  per  cent,  of  water  (Bassy) ; 
10*73  per  cent-.   (Bromeis.) 

DecampotUioM*     1.  Suberio  aoid   heated  in  glaaa   flasks   erolree 
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vaponrs  whicli  ylolentlj  attack  the  organs  of  respiration,  and  condense 
into  drops  which  become  solid  and  crystalline.  A  carbonaceous  residue 
IS  left.     (Bromeis.^     (See  also  page  206.) 

2.  Decomposed  bj  prolonged  boiling  with  nitric  acid  (Laurent), 
forming  a  volatile  oil  smelling  of  butyric  acid.  (Sacc.)  Suberic  acid  is 
not  altered  bj  boiling  for  8  hours  witn  nitric  acid,  but  retaius  the  same 
composition;  the  remaining  nitric  acid  yields  a  little  more  suberic  acid  on 
evaporation.     (Bromeis.) 

3.  Distilled  with  4  pts.  of  binoxide  of  manganese,  1  pt.  o£stilphu)ie 
acid,  and  1  pt.  of  water,  it  yields  an  acid  distillate  containing  formic  acid, 
and  when  more  strongly  heated,  a  small  quantity  of  a  light  yellow  oil 
which  solidifies  on  cooling.     (Brandos.) 

4.  Destroyed  by  fuming  sidphuric  acid,  with  blackening  and  evolu- 
tion of  sulphurous  acid  gas.     (Brandos.) 

5.  Heated  with  excess  of  hydrate  of  lime,  it  yields  hydrocarbons  and 
hydride  of  suberyl.  (Boussingault)  When  suberic  acid  is  distilled  with 
quick  lime,  a  thick  brown  oil  passes  over  containing  Boussingault*8 
hydride  of  suberyl  and  perhaps  also  benzol.     (Tilley.) 

6.  Fused  with  aniline,  it  yields  suberanilide  and  suberanilic  acid. 
(Laurent  &  Gerhardt) 

Comhinations.  A*  With  Water.  —  The  acid  dissolves  in  120  pts.  of 
cold  water  (Bouillon),  80  pts.  (Chevreul),  50  pts.  (Fourcroy);  in  100  pts. 
of  water  at  9^  in  86  pts.  at  12''  (Brandos),  in  93  6  pts.  at  18""  (100  pts. 
of  water  dissolve  1*014  pts.  of  the  acid)  (Wirz);  in  38  pts.  of  water  at  60° 
(Chevreul),  in  5  pts.  of  water  at  84°  (Brandos),  and  in  2  pts.  of  boiling 
water  (Bouillon),  1*87  pts.  (Brandes),  separating  from  the  last  solution 
on  cooling  so  that  the  whole  solidifies.  100  pts.  of  the  hot  saturated 
solution  cooled  to  18°  still  contain  2*32  pts.  of  suberic  acid  in  solution. 
(Wirz.) 

B.  Suberic  acid  dissolves  without  decomposition  in  warm  nitric  acid. 
(Chevreul.) 

C.  With  Bases,  —  The  suberates  when  heated  give  off  their  acid 
partly  decomposed,  partly  undecomposed ;  the  suberic  acid  is  preci- 
pitated as  a  white  powder  from  their  solutions  on  addition  of  a  stronger 
acid. 

Suberate  of  Ammonia,  —  Crystallises  when  its  solution  is  slowly 
evaporated,  in  slender,  white,  four-sided  needles,  of  silky  lustre,  united  in 
tufts.  The  salt  has  a  pungent  saline  taste  (Brandes);  it  volatilises  when 
heated,  and  is  readily  soluble  in  water.  (Bouillon.)  Yields  suberamic 
acid  when  submitted  to  dry  distillation.     (Gerhardt.) 

Svheraie  of  Potash.  -?-  Four-sided  prisms  (Bouillon);  confused  crystal- 
line mass,  resembling  cauliflower-heads;  has  a  neutral  reaction  and  saline 
taste.  (Brandes.)  Melts  when  heated,  the  acid  volatilising.  Dissolves 
with  dimculty  in  water  (Bouillon);  dissolves  readily  and  becomes  moist 
on  exposure  to  the  air.    (Brandes.) 

Suberate  of  Soda  is  obtained  as  a  solid,  dense  white  mass,  when  the 
acid  is  saturated  with  carbonate  of  soda,  and  the  solution  evaporated  to 
dryness.  (Bromeis.)  White,  transparent,  rectangular  prisms  and  needles, 
l^eutral.    The  salt  has  a  bitter  saline  taste.    Dissolves  in  1  pt  of  cold 
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and  in  a  smaller  quantity  of  hot  water;  becomes  rather  moist  by  ezposuro 
to  the  air.    (Brandos.)    Dissolves  in  alcohol.     (Bouillon.) 

Brandes.       Bromeif. 

2  NtO ^ 62    ....    28-44    24*26    ....    28*39 

C"H«0«   156     ....     71-56     75-74     ....     71*61 

C^Ni^H^O*    ....  218    ....  100-00    100*00    ....  100-00 

SuheraU  of  Baryta,  —  Suberic  acid  does  not  cause  turbidity  in  barjrta 
water  (Chevreul)^  bat  on  evaporation^  the  salt  separates  as  a  white  powder 
and  in  uncrystallised  films.  Fusible  when  heated.  (Bouillon.)  Suberate  of 
ammonia  does  not  precipitate  chloride  of  barium  until  alcohol  is  added 
(Bromeis);  the  precipitate  is  at  first  almost  transparent.  (Laurent.)  The 
salt  is  almost  tasteless.  It  dissolves  in  59  pts.  of  cold,  and  in  16*5  pts. 
of  boiling  water.     (Brandos.) 

Brandes. 

2  BaO  153-2  ....  49*54  43*58 

CWH»0»  156   ....  50-46  56-42 

Ci<Ba>HUO» 309-2  ....  100-00    100-00 

Suberate  qf  Sirontia.  —  Suberic  acid  does  not  precipitate  strontia 
water.  (Chevreul.)  On  evaporation,  the  salt  is  obtained  in  slightly 
transparent  films,  which  give  off  water  in  the  air  and  become  opaque, 
melt  when  heated,  and  dissolve  in  21  pts.  of  water  at  20%  in  12*7  pts. 
at  80%  in  13*3  pts.  at  50''  and  in  12*8  pts.  of  boiling  water.  ^Brandos.) 
Suberate  of  ammonia  does  not  precipitate  chloride  of  strontium  until 
alcohol  is  added.  (Bromeis.)  The  precipitate  is  almost  transparent  at 
first.    (Laurent) 

Bnndet. 

2  SrO  103*6  ....    39-90    34*52 

CMflMO*  156      ....     60-10    65-48 

C>»SiaH»0» 259-6  ....  10000    10000 

Suberate  of  Lime  is  precipitated  when  the  aqueous  solution  of  the  salt 
is  evaporated,  or  when  concentrated  solutions  of  suberate  of  ammonia 
and  chloride  of  calcium  are  mixed  together  (Chevreul);  the  salt  is  not 
precipitated  until  alcohol  is  added.  (Bromeis.)  It  has  a  very  weak 
saline  taste.  When  heated  it  Becomes  yellow,  then  slightly  fiuid,  and 
bums  with  intumescence.  Soluble  in  39  pt&  of  oold  and  in  9  pts.  of 
boiling  water.     (Brandos.) 

Dried  at  100*.  Bnndes. 

2CaO  66    ....    26-41     22-67 

C»ff«0»    156     ....     73*59    77*33 

C»«Ci^HMO» 212    ....  100*00    10000 

•  

Suberale  of  Magnesia,  —  When  suberate  of  ammonia  is  mixed  with 
ehloride  of  magnesium  and  alcohol  added,  a  precipitate  is  formed,  which  is 
at  first  almost  transparent.  (Laurent.)  White  powder  and  nncrystallino 
films,  tasting  first  soapy  and  then  rather  bitter.     Swells  up  when  heated. 
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Solable  in  1  pt.  of  water  at  18^  and  in  a  imaller  quantity  of  hot  wiior. 
(Brandes,  Bouillon.) 

Bruides. 

2  MgO  40    ....     20-41     17-53 

C^HMO*    156    ....     79-59    82-47 


C»«M^H»0« 196    ....  100-00    100*00 

SvheraU  of  Alumina.  —  The  ammonia-salt  preoipitates  a  satnrated 
solution  of  alum.  (Cheyreul.)  Not  crjetallisable.  Tastes  astringent. 
(Bouillon.) 

Uranic  Suberate,  —  Snberate  of  ammonia  forms  a  bright  yellow  pre- 
oipitate  with  uranic  sulphate.  The  precipitate  becomes  yellowish  white 
on  drying,  and*  contains  58*32  p.  c.  oxide  and  41*68  p.  c.  of  acid;  blackens 
when  heated,  and  evolves  white  vapours  together  with  a  stinking  oil, 
leaving  a  greenish  grey  residue  of  partly  reduced  oxide.  Dissolves  in 
300  pis.  of  boiling  water.     (Brandos.) 

Manganous  Suherate.  —  Yellowish  white,  slightly  transparent  mass 
resembling  cauliflowers.  Has  a  sweetish  saline  taste  with  astringent 
after-taste.     Soluble  in  water.     (Brandos.) 

Suherate  of  Zinc.  —  According  to  Bouillon,  zinc-salts  are  precipitated 
by  free  suberic  acid;  according  to  Chevreul  and  Bromeis,  only  by  snberate 
of  ammonia.  Soft,  white,  tasteless  powder,  which  when  heated  turns 
yellow,  melts,  and  leaves  a  residue  of  oxide  of  cine  and  metallic  zinc. 
(Brandos.) 

Stannous  Suherate.  —  Suberic  acid  produces  a  white  precipitate  with 
stannous  chloride.  (Chevrenl.)  Suberate  of  ammonia  produces  with 
neutral  salts  of  tin,  a  white  precipitate  soluble  in  alcohol.  (Bro- 
meis.) 

Suberate  of  Lead.  -^a.  Neutral.  —  Aqueons  suberic  acid  precipitates 
acetate  and  nitrate  of  lead.  (Bouillon,  Chevrenl,  Bromeis.)  The  salt 
produced  by  adding  tribasic  acetate  of  lead  to  aqueous  suberic  acid  as 
long  as  a  precipitate  is  produced,  contains,  after  being  washed  and  dried, 
58*48  percent,  of  oxide  to  41*52  per  cent  acitL  (Bussy.)  A  solution 
of  acetate  of  lead  is  precipitated  by  suberato  of  ammonia  (Bouillon, 
Chevrenl,  Bromeis),  by  suberate  of  baryta  (Bouillon),  or  suberate  of 
potash.  (Brandos.)  Dense  white,  cunfy  flakes,  which  dry  up  to  a  white 
slightly  sweet  powder.  When  heated,  it  melts,  swells  up,  burns,  and 
chars.  Nearly  insoluble  in  water.  (Brandos.)  The  salt  is  completely 
insoluble  in  water  and  in  alcohol,  even  when  warm.  (Bromeis.)  Dis- 
solves in  dilute  acetic  acid.     (Boniiion.) 

At  100^  Brandet.      Bromeis. 

16  C    96  ....  25-29  25-80    ....  25*68 

12  H  12  ....  3-16  3*26    ....  3-28 

6  0   48  ....  12-64  ....  13-46 

2  PbO  223-6  ....  58-91  ....  57*63    - 

CupbSHnO"  ....  379-6  ....  100-00    ....  100-00 

Brandes  found  in  a  former  analyiis  52-89  per  cent,  of  oxide  of  lead,  BoniDOn 
71-lU  per  cent. 
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h,  Tnbagie.^^  OhU&ntd  hj  digesting  a  for  ft  long  time  witb  baaio 
ftoetftte  of  lead.    (Bromeii.) 


10  C    MM...........  96  ....  Il«61  ........  11*90 

13  H    .....^M.m.........M....  12  ....  I'if^  1*48 

6  0    ..... 48  ....  5-81  6-21 

6  PbO    670-8  ....  81-13  80-41 

CupbSH»OB,4PbO 826*8  ....  10000    10000 

I^rrmu  Suheraie.  •—  Suberic  acid  and  auberate  of  ammonia  prodaoe  a 
white  precipitate  witb  ferroai  salpbate.  (Chevreal.)  Tbe  precipitate  melts 
wben  heated,  and  is  decomposed  with  intumescence.  It  is  converted  into 
ferric  salt  by  exposure  to  tbe  air,  and  is  insoluble  in  water.    (Brandes.) 

Ferric  Suherate, — finberate  of  ammonia  produces  a  reddish  brown 
precipitate  with  ferric  hydrochlorate  (sulphate).  (Bromeis.)  The  pre- 
cipitate becomes  brown  on  drying,  and  melts  and  swells  up  when  heated. 
Insoluble  in  water.    (Brandes.) 

Suherate  of  Cobalt .  —  Salts  of  cobalt  form  a  rose-coloured  precipitate 
with  suherate  of  ammonia.    (Chevreul.) 

Suherate  of  Copper,  —  Suberic  acid  preeipitates  sulphate,  but  Dot 
nitrate  of  copper.  (Bouillon.)  The  ammonia-salt,  but  not  the  free 
acid,  precipitates  copper-salts  pale-blue  (Chevreul),  pale-bluish  green 
(Brandes),  of  a  fine  blue-green.  (Bromeis.)  The  salt  melts  and  decom- 
poses when  heated.    It  dissolves  very  slightly  in  water.     (Brandes.) 

Bruides. 

a  CuO 79*6  ....    38-79    98-75 

CWH«K)«  156      ....    66-21     71'25 

C«Ctt»H"08    ....  235-6  ....  10000    10000 

Afereurotu  Suherate.  —  Suberic  acid  produces  a  white  precipitate  with 
mercurous  nitrate.  (Bouillon,  Chevreul.)  —  Aqneow  raberie  aeia  ditsolvei 
but  a  imaU  quantity  of  msrevou  oxide.  (Harff.)  The  salt  is  prepared  by 
precipitating  mercurous  nitrate  with  suherate  of  potash.  •—  White,  loosely 
coherent,  tasteless  powder.  Turns  grey  when  exposed  in  the  moist  state 
.  to  the  sun.  Contains  70'91  per  cent,  of  mercurous  oxide  (C>*HiH>*,2HgH) 
requires  72*72  per  cent,  of  mercurous  oxide).      A  small  portion  sublimes  undo- 

composed  when  heated,  and  leaves  a  residue  of  charcoal,  '^ith  ammonia 
the  salt  forms  a  black  double  salt ;  witb  potash  it  yields  mei'curous  oxide.  Cold  nitric 
add  dissolyes  the  salt  slowly,  bot  aitrie  add  qulddy.  By  boiling  with  water  or  alcohol 
It  is  resoWed  into  mercury  and  the  mercuric  salt.  Insoluble  in  water.  Soluble  in  2500 
pts.  of  ether.     (Harff.) 

Mercuric  Suherate.  —  Suberic  add  does  not  diisolTv  mereoris  oxiie.  — -  The 
salt  is  obtained  by  precipitating  mercuric  nitrate  with  suherate  of  potash. 
—  White,  tasteless  powder,  which  coheres  on  drying.  Contains  66'75 
per  cent,  of  oxide  (CWH»0«,2HgO  requires  58-06  ner  cent,  of  oxide).    The  salt  is 

destroyed  by  ignition  and  leaves  a  residue  of  charcoal.  With  ammonia 
it  forms  a  white  double  salt;  with  potash,  it  yields  yellow  mercurous 
oxide.     Dissolves  in  hydrochloric  acid  and  in  nitric  acid.     Requires  for 
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solation  more  tban  2000  pts  of  cold  water;  boiling  water  dissolves  it 
more  readily.  Nearly  insoluble  in  alcohol^  solnble  in  1200  pts.  of  etber. 
(Harff.) 

Batie  AmmonuMnercuratu  SuheraU.  -*  The  mercnrons  salt  is  ana* 
pended  in  water  and  treated  with  ammonia.  Black,  ligbt,  tasteless 
powder,  containing  85*75  p.  c.  of  mercnrons  oxide.  Evolves  ammonia 
when  treated  with  potash.  Hot  snlphuric  acid  destroys  the  suberic  acid 
and  forms  a  white  powder.  Dissolves  in  concentrated  acetic  acid  and 
leaves  metallic  globules.  Insoluble  in  water,  alcohol,  and  ether. 
(Harff.) 

Basic  Ammonio-mereurie  Svherate,  —  Prepared  like  the  mercnrons 
compound.  White,  tasteless  powder,  which  becomes  yellow  in  the  sun. 
Contains  75'49  p.  c.  of  oxide.  Leaves  charcoal  when  ignited.  Cold 
sulphuric  acid  has  no  marked  action  upon  the  salt;  hot  sulphuric  acid 
chars  the  suberic  acid  and  leaves  a  white  powder.  Soluble  in  hydro- 
chloric  acid;  partially  in  nitric  acid,  leaving  a  white  powder.  Insoluble 
in  water,  alcohol,  and  ether.     (Harff.) 

SvhercUe  of  Silver.  — Suberic  acid  produces  a  white  precipitate  with 
nitrate  of  silver.  (Bouillon,  Chevrenl.)  Suberate  of  ammonia  (and  of 
potash)  forms  a  white  precipitate  with  nitrate  of  silver.  (Brandos, 
Bromeis.)  Pulvernlent.  (Brandos,  Wirz.)  Becomes  violet  on  exposure 
to  light  (BuBsy),  especially  in  the  moist  state.  When  heated  it  melts, 
turns  yellow,  and  then  black,  throws  out  suffocating  vapours,  and  leaves 
metallic  silver*    Nearly  insoluble  in  water.     (Brandos.) 

Bromeis.         Wirt. 
Dried  at  100*.  {Averoffe.) 

2  AgO 232  ....  59-79  58-02 

16  0  96  ....  24-74  26-56    ....    25-2 

12  H 12  ....  3-09  3-49    ,...      3-3 

6  0  48  ....  12-38  11-93 

C"Ag»HnO» 388    ....  100-00    100-00 

Buiiy  found  55*58  p.  c.  kg.  Win,  55*51  p.  c.  (calculated,  55*67  p.  c). 

Snberic  acid  dissolves  in  cUeokol,  especially  in  warm  alcohol,  in  ether, 
and  in  aUs  both  volatile  Bxid  fatty.  The  idcoholio  solution  is  partly  pre- 
cipitated by  water.    (Chevrenl.) 


Suberate  of  Methyl. 

C~H»W  =  2C»H»0,C"H"0^. 

Laubbrt.    An$u  Chim.  Phye.  66, 162. 

Suiirate  de  MethyUne,  Karkformmter. 

Prepared  in  the  ordinary  way  from  2  pts.  of  snberic  acid,  1  pt.  of 
snlphnric  acid,  and  4  pts.  of  wood-spirit  The  product  is  f^nrified  in  the 
same  manner  as  the  ethyl-compound. 
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Soberate  of  meib jl  possesses  properties  similar  to  those  of  the  ethyl- 
eompoand.    Sp.  gr.  =  1*014  at  18^. 

Lanraot* 

20  C  120    ....    59-41    . 59-16 

18  H 18    ....      8-91     9-20 

8  0 64    ....    31-68    31-64 


C?»H»0« 202    ....  100-00    ........  100-00 

Forms  subenuuide  with  ammonia. 


Snberate  of  Efhyl. 

C^H»0»  =  2C*H»0,C"H»0«. 

BoussnroAVLT.    J.  pr;  Ohem,  7>  211;  Ann.  Pharm.  19«  807. 
Laurent.    Ann.  Chun.  Phyi.  66, 160* 
BsoMms.    Ann.  Pharm.  35,  101. 

Suberic  ether,  8ub&aie  d'itkMne,  Korhu^hia,  Korkvineeier. 

Preparation,  4  pts.  of  alcohol  are  heated  with  I  pt.  of  hydrochloric 
acid  and  2  pts.  of  suberic  acid.  (Boussinganlt.)  —  2.  Two  pts.  of  saberio 
acid  are  boiled  with  1  pt.  of  sulphuric  acid  and  4  pts.  of  alcohol,  and  the 
ether,  which  remains  in  the  retort,  is  washed  first  with  water,  then  with 
aqueous  potash,  dried  over  chloride  of  calcium,  and  distilled.  (Laurent.) 
—  3.  Alcoholic  snberic  acid  is  saturated  with  hydrochloric  acid  gas, 
whereupon  the  ether  separates  out;  it  is  then  shaken  up  with  water  and 
dried  over  chloride  of  <»lcium.     (Bromeis.) 


(Laurent.)    Boils  without  decomposition  __ 

230^  (Boussinganlt),  at  about  260^     (Laurent.)    Slightly  heavier  than 
water.    (Boussinganlt)    Sp.  gr.  =  l'003at  15°.     (Laurent) 


Boatsinganlt.  Laarent.       Bromeif. 


24  C     

144 

....    62*60    ... 

....            «r   0/         ... 

....      ^7*oo      ... 

62-7 

9*6 

27-7 

....    63-05 
....      9-77 
....    27-18 

....    62-60 

22  H    

9*77 

fl  o 

....    27-63 

C«H»0» 

.....  230 

....  100*00    .... 

.....  lOO-O 

....  10000 

....  100-00 

1.  Snberate  of  ethyl  does  not  appear  to  be  deoomj^osed  by  ooldnitric 
add;  hot  nitric  acid  decomposes  it  readily,  suberic  acid  crystallisiug  out 
on  cooling.  —  2.  Cold  itdphuric  acid  dissolves  the  ether;  on  heating  the 
solution,  decomposition  takes  place,  since  water  no  longer  precipitates  the 
ether,  and  suberic  acid  crystallises  out  on  cooling.  —  3.  Aqueous  pota^ 
scarcely  attacks  the  ether,  but  it  is  rapidly  <&compo8ed  by  alcoholic 
potash;  and  on  adding  an  acid  to  the  solution,  nothing  but  eoberio 
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aoid  is  precipitated.  — •  4.  When  treated  with  chlorine,  it  fonna  chloro- 
suberate  of  ethyl.  —  5.  Alcoholic  ammonia  oonrertB  it  into  saberamide« 
(Laurent.) 

Suberate  of  ethyl  dissolves  in  every  proportion  in  alcohol  and  in  ether. 
(Laurent.) 


Chlorosuberate  of  EihyL 
C»*Cl«H»0^. 

Laurent.    Ann,  Ohim.  Phyi.  66, 161. 

When  a  stream  of  chlorine  is  passed  through  cold  suberate  of  ethyl,  it 
acts  very  slowly  upon  the  ether,  and  after  ]  2  hours  scarcely  one-fourth 
of  an  atom  of  hydrogen  is  replaced.  If,  however,  the  treatment  is  con- 
tinued and  the  ether  heated,  chlorosuberate  of  ethyl  is  formed.  This  ia 
probably  not  the  ultimate  product  of  the  action  of  chlorine. 


24  C  

20  H  

••••    X44        ...<      411  l9      •••< 

20      ....       6*78     .... 

Laurt&t* 

.«..     4o*9 
7*2 

2  CI 

70*8  ....    93*681 

8  O  

64      ....     21-41  J  — 

....    44-5 

(?Hn«H»0»  .... 

....  298-8  ....  100*00    

...  100*00 

Oxygen-^udeui  0"H"0*. 

Aloisol. 

E.  RoBiQUfeT.    N.  J.  JPharm.  10,  241;  J.  pr.  Ohem.  ddj  180;  abstr. 
y.  Ann.  Ohitn.  Fhye,  20,  487. 

FomuOiim.    By  distilling  aloes  with  lime. 

Preparation.  A  finely  powdered  mixture  of  100  grammes  of  aloes 
and  50  grammes  of  lime  (if  larger  quantities  are  used,  secondary  products 
of  decomposition  may  be  formed)  is  gently  heated  in  a  retort  until  whito 
vapours  and  inflammable  gases  begin  to  be  evolved.  The  retort  is  then 
removed  from  the  fire,  and  the  reaction  continues  violently  by  itself; 
white  vapours  and  a  large  quantity  of  inflammable  gases  are  evolved, 
and  yellow  oily  drops,  consisting  of  almost  pure  aloisol,  condense  in  the 
cool  receiver.  More  aloisol  passes  over  aiter  the  evolution  of  gM  has 
ceased,  and  the  remainder  is  obtained  by  heating  more  strongly,  and 
ultimately  to  a  red  heat  (or  until  a  reddish  oil,  containing  but  little 
aloisol,  distils).  As  only  a  small  quantity  of  aloisol  is  obtained,  the 
distillation  must  be  several  times  repeated  with  fresh  aloes.  The  various 
prodnets  are  mixed  together  in  a  stoppered  bottle  and  set  aside^  whereby 
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two  strata  are  formed,  the  upper  oonBifiting  of  impure  and  yery  acid 
aloisol,  and  the  lower  of  acid  opalescent  water  (sometimes  a  few  drops  of 
a  greenish  yellow  fixed  oil  are  formed  beneath  the  two  strata.)     Tbe  Upper  stratum 

is  removed  with  a  pipette,  shaken  with  barjta-water  till  tbe  acid  reaction 
is  destrojed,  dried  for  several  days  over  chloride  of  calcium  in  a  sealed 
tuhe  (to  prevent  abM>rption  of  oxygen)  and  distilled  2  or  8  times  in  an  oil- 
bath.  Only  that  portion  of  the  oil  which  passes  over  at  130°  is  col- 
leoted  and  preserved  in  a  sealed  tube.  100  pts.  of  aloes  yield  1  pt.  of 
aloisol. 

FroperHet.  Colourless  or  pale  amber-yellow  oil.  8p.  gr.  =s  0*877  at 
15"".  Does  not  solidify  at  -  20*^.  Boils  at  180^  Has  a  strong  penetiafeing 
odour,  both  of  potato-oil  and  oil  of  bitter  almonds. 

Robiqnet. 

16  C 96     ....     61-54     60-42  to  61-54 

12  H 12     ....       7-69    7-26  „     7*68 

6  0 48     ....     30-77     32-32  „  3078 

C«H»0«  156    ....  100-00    100-00      10000 

Decamposittom,  Aloisol  attracts  oxygen  from  the  air  with  avidity, 
even  when  poured  from  one  vessel  into  another,  taming  red  or  reddish 
brown  and  being  converted  into  aloisic  acid. 

2.  When  alcoholic  aloisol  is  heated  with  ammonia  and  nitrate  of  silver, 
a  metallio  mirror  is  deposited  on  the  sides  of  the  vessel 

8.  When  2  or  8  grammes  of  aloisol  are  slowly  added  to  a  solution  of  10 
grammes  of  chromic  acid  in  80  grammes  of  water^  and  the  whole  is  warmed, 
vapours  of  water  are  evolved  together  with  oarbonio  acid  kbm  and  a 
decided  odour  of  oil  of  bitter  almonds,  and  a  milky,  neutral,  strongly 
smelling  distillate  is  obtained.  When  shaken  with  ether,  the  distillate 
immediately  becomes  clear,  and  the  ether  takes  up  an  oil  which  remains 
behind  on  evaporation,  and  is  oonverted  into  benzoic  acid  on  exposure  to 
the  air  for  a  few  days. 

4.  When  aloisol  is  heated  to  200°  with  oxide  of  copper,  the  same 
prodncts  are  formed  as  by  the  action  of  chromic  acid: 

C"H«0«  +  60  -  C"H«0»  +  C«0*  +  6H0. 

5.  Dilute  nUric  add  also  converts  aloisol  into  oil  of  bitter  almonds. 

6.  Concentrated  nitric  add  converts  aloisol,  with  explosion,  into  a 
thick,  pitohy  oil,  which  consists  almost  entirely  of  aloisio  aoid,  but  is  soon 
farther  oxidised  to  a  mixture  of  oxalic  acid  crystals,  picric  acid,  and 
a  red  resin  possessing  a  strong  odour  of  bitter  almond-oil.  No  bensoic 
acid  can  be  detected  amongst  the  products. 

7.  Oilorine-water  converts  aloisol  into  aloisic  aoid.  At  the  same 
time,  a  slight  odour  of  bitter  almond-oil  is  produced,  but  no  other  product 
is  formed. 

CombincUiane,    Aloisol  is  insoluble  in  toater. 

When  dissolved  in  ether,  it  absorbs  dry  ammonia-gas  at  —  20^,  and 
forms  an  oil,  which  gives  off  the  ammonia  between  P  and  2°,  and  dis- 
solves in  alcohol,  but  not  in  ether  or  in  water.  Aloisol  mixes  in  all  pro- 
portions with  alcoM  and  with  ether. 
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Aloisic  Acid. 

C"H»0»  =  C»*H»0*,0*  I 
E.  BoBiavBT.    N.  J.  Pharm.  10|  246;  J.  pr.  Chem.  S9, 186. 

Fat^nuUum,  Formed  in  the  oxidation  of  aloisol  by  airi  chlorine* 
water  or  concentrated  nitric  acid  (p.  215). 

It  may  be  freed  from  aloisol  by  heat 

Reddiah-brown  oil,  much  heavier  than  water.  Smells  strongly  like 
^astorenm.    Boib  in  the  anhydrous  state  at  250^  bnt  is  not  Tolatile. 

It  becomes  rapidly  resin  ised,  in  the  air,  whence  no  correct  analysis 
coald  be  made  of  it.     \It  i^pean  in  erery  waj  to  be  an  impare  product.    Gm.) 

Bt'omine^ueleus  C"BrH". 

Hydrobromate  of  Bromocaprylene« 

C"Br"H"  =  C"BrH»HBrT 

GAHorRS.    Oompt.  rend.  31, 143. 
Bouis.    jN'.  Ann.  Chim.  Fhys.  44,  118. 

1.  When  caprylene,  prepared  by  the  method  given  at  page  180,  is 
treated  with  bromine,  it  becomes  hot  and  forms  a  heavy  liquid,  G^Br'H'*. 
(Cahours.) 

2.  Bromine  acts  violently  upon  caprylene,  forming  a  thick  ooloorless 
liquid.     (Bouis.) 

Binoxide  of  Chlorocaprylene. 

(C"H"C10»  =  C"H«C1,0«)  % 

m 

Cahouba.     Oompt  rend.  39,  257;  Pharm.  Centr.  1854,  659. 

Chloride  qf  Capryl. 

This  compound  mixed  with  carbolic  acid  forms  hydrochloric  acid  and 
a  volatile  liquid,  which,  when  boiled  with  potash,  is  resolved  into  carbolic 
acid  and  caprylic  acid. 

Ohlorine-nudeus  C«C1»H". 

Fentachlorooaprylene. 

Bouis. 

Preparation.  When  a  stream  of  chlorine  is  slowly  passed  into 
caprylene  which  is  kept  cool,  the  gas  is  absorbed  with  evolution  of  heat, 
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and  tbe  bjdrocliloric  aoid  is  afterwards  erolved.  As^  soon  as  the 
liquid  ceases  to  absorb  gas^  even  in  snnshine,  tbe  product  is  washed  and 
dried* 

ProperUes*    Tbick|  riscid  liquid. 


16  C 
5  CI 
11  H 


Bonis. 

96    ....    33-80    ... 

*•.••     33*9 

177    ....    62-32    ... 

62-0 

11       ••..         9*o9       ... 

4-0 

C»Cl»H» 284    ....  100-00    99-9 

Bums  with  difficulty,  and  with  a  smoky  flame. 

Nitrocaprylene. 

C"NH»0*  =  C"XH« 

Bouis.    N.  Ann.  Chim,  Fhyt.  Ai,  118. 

Formation.     1.  By  treating  caprylene  with  nitric  acid  (p.  181). 
2.  By  distilling  binitrocaprylene. 

Preparation.    Binitrocaprylene  is    submitted    to    distillation,    and 

when  the  boiling  point  of  the  liquid  has  risen  from  100'^  to  200^,  the 

retort  is  taken  from  the  fire,  whereupon  the  temperature  still  rises  as 

high  as  212°,  and  almost  all  the  liquid  passes  over,  with  evolution  of  red 

vapours.     There  remains  in  the  retort  a  black  residae  which  is  heavier  than  water, 
dissolves  in  potash,  and  is  repredpitated  by  nitric  add. 

Properties.     Liquid,  having  a  strong,  suffocating,  disagreeable  odour 
when  heated  to  the  boiling  point.    Lighter  than  water. 

Boms. 

16  C  96  ....  61-14    59-66 

N 14  ....      8-91 

15  H 15  ....      9-55    9-32 

4  0 32  ....  20-40 

C«XH» 167    ....  10000 

Nitrocaprylene  is  turned  red  by  potash,  and  dissolves  if  the  potash- 
solution  is  strong.    It  dissolves  in  alcohol. 


Nitrocaprylic  Acid. 

CWH«0«  =  C"XH»  0*. 

WiRZ.    Ann.  Pharm.  104^  289. 

Laurent  and  Bromeis  had  preyionsly  remarked  the  thick  oil  which  is  formed, 
together  with  the  bibasic  acids,  when  fatty  acids  are  oxidised  by  nitric  acid. 

The  heavy  viscid  oil  obtained  by  treating  the  fatty  acids  from  cocoa- 
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nntroil  in  the  manner  described  at  page  206,  i«  repeatedly  wasLed  with 
hot  water,  till  the  grains  of  saberic  acid,  which  were  at  first  mixed  with 
it,  are  completely  removed.  Thus  prepared,  nitroeaprylio  acid  still  con- 
tains nitrocapric  acid,  from  which  it  cannot  be  separated. 

Yellowish  red  oil,  of  the  consistence  of  syrnp.    Sp.  gr,  sb  1*093  at 
18^     Tastes  strongly  bitter^  and  has  a  peculiar  smell. 


16  C  96 

....  50*7  ..., 

...•   /  y  ...1 

Win. 

49-13 

8*86 

7-67 

.....  34*34 

15  H  15 

C>«XH>*0*  189 

....  100-0  ..., 

100*00 

When  heated,  nitrocaprylic  acid  soon  assumes  a  dark  colour,  eyolyes 
vapours  which  excite  coughing,  together  with  an  odour  of  nitrous  acid, 
explodes  slightly,  and  burns  completely  away. 

Very  slightly  soluble  in  vKUer.    Soluble  in  concentrated  nUrk  acid. 

Neutralises  amTtumia  and  potash  completely;  forms  with  ammonia 
a  yellowish  red  solution;  with  potash,  a  deep  red  solution,  which,  when 
evaporated,  leaves  a  thick  uucrystallisable  mass  becomins^  brown  in  the 
air.  Nitrocaprylate  of  ammonia  is  precipitated  in  flakes  by  salts  of  limef 
baryta,  lead,  and  copper;  on  stirring  the  liquid,  the  flakes  cohere  into  a 
viscid  mass  like  plaster. 

NUroeaprylaie  of  «9tZv6r. -— Nitrate  of  silver  precipitates  from  a 
solution  of  nitrocaprylate  of  ammonia,  yellowish  white  flakes,  whioh 
rapidly  become  brownish  red  on  exposure  to  the  air,  and  dry  np  to  a 
light,  yellowish  grey  mass. 

Wirt. 

16  C    96    ....    82*4    30-46 

N    14     ....      4-7     ........      6*80 

14  H    14     ....      4*r    4*70 

kg 108    ....    36*4    35*73 

8  O    64     ....     21-8     22*31 

C"XH"AgO* 296    ....  1000    100*00 

NitrocapryUte  of  lilver  from  other  preparatioDf,  was  found  to  poafew  a  different 
compoiition,  beoanae  it  contained  nitrocapric  add. 


Nitrocaprylate  of  Ethyl. 

C»NH»0»  =  C*H»0,C"XH>*0*. 
WiRZ.    Ann.  Phatjn,  104,  290. 

Obtained  by  passing  hydrochloric  acid  gas  into  an  alcoholic  solution 
of  nitrocaprylic  acid,  and  purified  from  adhering  acid  by  washing  with 
dilute  carbonate  of  soda  and  then  with  water.  The  product  is  freed  from 
water  by  drying  over  sulphuric  acid. 

Yellow  oil,  more  mobile  than  nitrocaprylic  acid.  Sp.  gr«  =  1*031  at 
18^    Has  a  pleasant,  fruity  odour. 
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Win. 

20  C  120  ....  55-3    55-4 

N 14  ....      6-4 

10  H 19  ....      8-7    8-9 

8  O  64  ....  29-6 

CffXffW 217    ....  100-0 


Binitrocaprylene. 


Bouis.    loc.  eit. 


Formation*  Bj  treatiDg  caprylene  witb  niirio  acid  (p.  181)  or  with 
faming  nitric  acid  and  oil  of  vitriol. 

Preparation,  Caprylene  is  first  treated  witb  quadrihjdrated  nitrio 
acid^  then  with  a  mixture  of  fuming  nitric  acid  and  oil  of  vitriol,  which 
indoces  a  violent  action^  continuing  in  the  cold.  The  oilj  liquid  is  washed 
and  dried. 

Properties,  Liquid,  heavier  than  water;  its  aqueous  solution  has  % 
violentlj  irritatiug  odour. 

Bonu. 

16  C  96  ....  47-52 48-OS 

2N 28  ....  13-83 

14  H 14  ....  6-93  7-40 

8  O 64  ....  31-72         

C"N*HMO«  ....  202    ....  10000 

DkompositvyM,  When  distilled  it  decomposes,  with  evolution  of 
red  vapours,  into  nitrocaprjlene  and  a  black  residue  (p.  217). 

It  is  but  slightly  soluble  in  water,  imparting  to  it  a  yellow  colour. 


Amidogen^nwHem  C^'AdH". 

Caprylamine. 

C"H"N  =  C"AdH"H». 

W.  S.  Squibb.     Chem,  Soe.  Qu.  J.  7, 108 ;  Pkarm.  O^fdr.  1855,  256  ; 

Ann.  Pharm.  92,  400. 
Cahoubs.     Compt,  rend.  39,  254;  Ann,  Pharm.  92,  S99. 
Bouis.     N.  Ann,  Chim,  Phys.  44,  139. 

Capryliaguet  Cajnyliak,  Caprylamin. 

.    Forfnation.    1.  By  heating  iodide  of  capryl  with  alcoholic  ammonia 
(SqnirOy  Cahonrs,  Bouis.) 
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2.  By  distilling  sulpbocaprylate  of  potash  with  cjanate  of  potash,  a 
flaid  distillate  is  oStained  which  readily,  crystallises.  It  consists  of  pro- 
bably cyanate  and  cyanurate  of  oapryl,  and  when  treated  with  potash 
yields  caprylamine.     (Bonis.) 

Prepa/rati(m,  Iodide  of  capryl  is  heated  with  aqneons  ammonia  in  a 
sealed  tube  for  two  days  to  100  .  The  liquid  is  evaporated  almost  to 
dryness,  the  residue  distilled  with  potash,  and  the  distillate  dehydrated 
by  solid  potash.     (Sqnire.) 

2.  An  alcoholic  solution  of  iodide  of  capryl  is  saturated  with  dnr 
ammoniacal  gas,  and  the  mixture  is  transferred  to  a  glass  tube,  which  is 
sealed,  and  heated  in  the  water-bath.  For  some  hours  the  iodide  floats 
on  the  sur&oe,  but  gradually  disappears  if  the  heat  is  continued.  If  the 
contents  remain  clear  on  cooling,  the  ammonia  and  alcohol  are  evaporated, 
and  the  residual  crystalline   easily    soluble  mass  is  decomposed  by 

caustic  potash,  (if  an  oily  layer  remains  floating  on  the  snr&ce,  not  disappearing 
by  repeated  treatment  with  alcoholic  ammonia,  siid  seems  to  contain  bi-  and  ter- 
caprylamine>  it  mast  be  removed  with  a  pipette.)  Impure  caprylamine  then 
collects  on  the  surface,  as  a  brown,  strongly  oaorous  liquid,  which  is 
purified  by  decantation,  washing  and  distmation,  either  alone  or  over 
fragments  of  potasL     (Bonis.) 

Properties.  Clear,  colourless  liquid.  Tastes  bitter.  (Squire.)  Odour 
ammoniacal  (Gahours);  fishy  (Squire);  strongly  persistent  and  goat-like. 
JBouis.)  Boils  at  164^  (Squire)  ;  at  172°  —  175°  (Cahours^  ;  at  175°. 
(Bonis.)     Sp.  gr.  0*786.     (Squire.)     It  is  strongly  caustic.     (Bouis.) 


16  C  

19  H 

96 

19 

....      #4  4a      ».* 
....      14'/ u      ••. 

....     10-85     ... 

Squire. 

74-29 

14-61 

N 

14 

11-10 

CWH«N 

129 

....  100*00    ... 

10000 

DecomposUions.  Caprylamine  bums  readily.  (Bonis.)  By  the 
action  of  iodide  of  capryl,  it  gives  further  substituted  ammonias.  With 
the  chlorides  of  benzoyl  and  cuminyl,  it  forms  compounds  corresponding 
to  benzamide  and  cuminamide.     (Cahours.) 

CombinatioM.  Caprylamine  does  not  dissolve  in  water.  Like 
ammonia,  it  precipitates  metallic  salts  and  dissolves  chloride  of  silver. 
(Bouis.) 

Caprylamine  combines  readily  with  acids  to  form  salts.  (Cahours, 
Bonis.) 

Sulphate  of  Oaptylam%ne.'^C^*H}*NyliO, SO*  is  crystalline  and  easily 
soluble  in  water.     (Cahours.) 

Hydriodate  of  Caprylamine.  —  C"H'N,HT,  is  obtained  by  heating 
iodide  of  capryl  with  alcoholic  ammonia.  Forms  large  plates.  Dissolves 
easily  in  hot  water.     (Cahours.) 

ffydrochlorate  of  Caprylamine,  —  C"H''N,HCl.  —  Caprylamine  in 
presence  of  hydrochloric  acid,  forms  thick  white  fumes.  (Bouis.)  It 
combines  energetically  with  hydrochloric  acid  to  form  a  rery  deliquescent 
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BtAif  the  solntion  of  which^  eyaporated  in  yacnOi  is  at  first  sticky^  bat 
afterwards  forms  large  plates  baying  a  motber-of-pearl  lastre.  (Bonis, 
Cahonrs.) 

NUrate  of  Capi-plamine.  —  C"H"N,HO,NO».  —  Crystallisable,  and 
readily  soluble  in  water.    (Caboors.) 

Gotd-aaU.  —  C*»H**N,HCl,AuCl«.  —  Tbe  concentrated  solution  of 
bydrocblorate  of  caprylamine  solidifies  with  terchloride  of  gold.  From 
dilute  solutions,  brilliant  yellow  laminie  separate,  resembling  iodide 
of  lead. 

Changes  when  exposed  to  light  in  the  moist  state.  Melts  under 
100°  to  a  red  liquid,  and  when  more  stronely  heated,  takes  fire  and 
bums  with  a  beautiful  flame,  leaving  a  residue  of  gold.  Deliquescent. 
Dissolyes  in  alcohol  and  ether,    (Bouis.) 

Ptotnt<ff»-«a^^.—- Hydrocblorate  of  caprylamine  giyes  with  bichloride 
of  platinum,  a  yellow  crystalline  (amorphous,  Bouis)  precipitate,  which 
as  the  boiling  aqueous  solution  cools,  is  obtained  in  lustrous,  golden- 
yellow  scales.     (Cahours.) 

Large,  thin  plates,  containing  29*41  p.  c.  platinum,  and  28*37  p.  o. 
carbon.  (C**Ii*»N,HCl,PtCl*  =  295  p.  c.  platinum,  and  28-6  p.  c. 
carbon).     (Squire.) 

The  salt  melts  when  heated,  leaving  as  residue  a  black,  combustible 
substance  mixed  with  platinum.  (Bouis.^  It  is  but  slightly  soluble  in 
cold,  bnt  more  soluble  in  hot  water.  It  aissolyes  readily  in  alcohol  and 
in  ether. 


Oxycmtdogm-nudew  C^'AdH^'. 

Suberamic  Acid. 

C»NH«0«  =  C"AdH»0»,0*. 
Obrhabdt.    CompL  Chim.  1845, 178. 

In  the  destructiye  distillation  of  suberate  of  ammonia,  water  and 
ammonia  first  pass  over,  and  then  suberamic  acid. 

Fusible,  soluble  in  boiling  water,  from  which  it  is  deposited  on 
cooling. 

When  the  acid  is  boiled  with  carbonate  of  baryta,  the  filtrate  gives, 
with  nitrate  of  silver,  a  gelatinous  precipitate  resembling  alumina  and 
containing  38  p.  o.  silver.    (C"NAgH"0*  requires  3857  p.  c.  silver.) 


Oxyamidogenrnudew  C»Ad*Hi*0*. 

Suberamide. 

Lavrbnt.    JZev.  ident.  10, 123;  J.  pr.  Chem.  27,  313. 

Suberate  of  methyl  in  presence  of  aqveous  ammonia  changes  after 
some  days  to  a  white  crystalline  substance.-*- Suberate  of  ethyl  is  not 
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ehanged  by  aqneoiiB  ammonia;  bat  if  ammoniiioal  gat  be  paaaod  tbronffh 
the  alcobolio  eolation  of  this  oompoand,  a  email  preetpitate,  like  the 
above,  is  formed.  This  suberamide  is  washed  with  a  little  cold  aleohol, 
then  oijstallised  from  hot  alcohol. 


Suberanilic  Add, 

C"NH»0«  =  C"(C»NH«)H»0*,0*. 
liAiTRBNT  and  Gbrhardt.    y,  Ann.  Chitn.  Ph^i.  24, 185. 

SuberaniUdure,  Aeide  suberanilique. 

Preparation  (see  SvberanUide,)  When  the  aloohoHe  liquid  from 
whioh  suberanilide  is  precipitated  by  water,  is  efaporated  till  the  aleobol 
is  driven  off,  a  brownish  oil  separates,  which  solidifies  on  cooling.  This 
oil  is  dissolved  in  boiling  ammonia,  which  leaves  a  certain  qnantity  of 
■nberanilide,  and  filtered;  from  the  filtrate  hydrochloric  acid  precipitates 
eolonrless  suberanilic  acid.  If  daring  the  boiling,  a  slight  excess  of 
hydrochloric  acid  be  added,  suberanilic  acid  separates  on  cooling,  partly 
crystalline  and  partly  as  a  pale  yellowish  oil  which  afterwards  solidifies. 

Microscopic  lamina,  irregularly  notched.  Melts  at  128^,  becoming 
crystalline  on  cooling.     The  solution  in  hot  water  reddens  litmus. 

Fiued,                    Laurent  &  GJerfaardt. 
28  C    168     ....    67-47    67*5 

19  H    19    ....      7-63    7-8 

6  O    48     ....     19-28 

C»NHWO« 249    ....  100-00 

Decompositions,  The  acid  subjected  to  destruetive  distillation  yields 
much  charcoal  and  a  thick  oil  containing  aniline,  whioh  partly  eolidifies 
on  cooling;  this  substance  is  soluble  in  a  small  quantity  of  ether,  with  the 
exception  of  a  white  powder  which  is  abundantly  soluble  in  boilinf 
alcohol  or  ether,  and  crystallises  out  on  cooling;  fused  with  potash  it 

fives  off  aniline,  and  is  not  dissolved  by  aqueous  potash  or  ammonia; 
ence  it  is  probably  suberanilide.  —  2.  Suberanilic  acid  yields  aniline 
when  fused  with  potash. 

Suberanilic  add  is  not  soluble  b  cold,  and  but  slightly  soluble  in  hot 
water. 

Suberanilate  of  Ammonia.  — ;  The  acid  dissolves  easily  in  hot 
ammonia,  and  the  salt  is  deposited  in  small  nmnnlar  crystals,  whose 
aqueous  solution  is  not  coloured  by  chloride  of  Hme. 

The  ammonia-salt  precipitates  cfdoride  of  barium;  the  precipitate 
dissolves  r^ily  in  boiling  water,  and  separates  on  cooling  in  woolly 
flakes.  With  ddoride  ofcaUivm^  it  gives  a  white  precipitate  soloble  in 
hot  water ;  with  lead-salts,  a  white  precipitate  insoluble  in  water.  It 
preeipitates  ferrom^alU  yeUowieh-wiiite,  cupric^mdta  Ught  blue ;  the 
precipitate  is  insoluble  in  water. 
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SuberanUaie  of  Silver.  —  White  precipitate  inaolable  in  water,  and 
oontaiDin^;  30*3  p.  o.  siiver.  (Calculated  C**H>*AgNO*  ss  3036  p.  e. 
Ag).     Assames  a  violet  colonr  in  the  light. 

Snberanilio  acid  dissolres  readily  in  ether  and  eijitallises  by  tpon- 
taneous  eyaporation  in  small  needles. 


Suberanilide. 

Laurent  &  Oerhardt.    y.  Ann.  Chim.  Fhyt.  24, 184, 

When  eanal  measnres  of  dry  aniline  and  fnsed  suberic  acid  are 
melted  togetner,  water  is  prodaced.  The  mixture  is  kept  melted  for  ten 
minutes  near  the  boiling  beat ;  and  an  equal  bnlk  of  alcohol  is  then 
added,  which  immediately  dissolves  the  mixture.  After  a  few  minutes 
the  solution  solidifies  to  a  mass  of  crystals,  which  are  dissolved  in  more 
boiling  alcohol,  and  the  solution  is  left  to  stand,  whereupon  most  of  the 
suberanilide  crystallises  out.  The  rest  is  precipitatea  by  water,  the 
suberanilic  acid  remaining  in  solution. 

Crystallises  from  alcohol  in  pearly  laminss.  Melts  at  ISd^,  and  crys- 
tallises on  cooling. 

Laurent  &  GeriMrdt 

40  C  240  ...,  7407    ........    7S-7 

2N  28  ....  «-64 

24  H  24  ....      7-41     7*5 

4  0  82  ....  9-88 

C«N«1P*0* 324    ....  10000 

ThsRfon  Bsntnl  B«b«afte  of  aniline  mimm  4HO.    (Laamnt  aad  OsriiirlL) 

When  subjected  to  destructive  distillation ,  it  leaves  a  smidl  quantity 
of  charcoal,  uid  jrielde  an  oil,  which  solidifies  on  cooling,  and  crystallises 
from  a  hot  alcoholic  solution  on  cooling,  in  pearly  laraine,  which  how- 
ever present  a  different  appearance  under  the  microscope,  and  seem  to  be 
somewhat  rounded. 

Qently  heated  with  hydrate  of  potash,  it  immediately  gives  off  aniline* 
It  is  not  attacked  by  ammonia  or  by  boiling  solution  of  potash. 

It  is  but  slightly  soluble  in  cold  alcohol,  but  dissolyes  veadily  in 
boiling  alcohol  and  in  ether. 


OwyasKhnucUui  C*W*HH)*. 

Caffeine. 

Cmbvbbiz.    TiUoek.  FkH  Mag.  12,  350;  Seher.  J.  10, 108. 
HnuLunr.    Ci-dl.  Jfm.  1300, 2, 108  and  176;  N.  OthL  «,  5^ 
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Gadbt.     Ann,  Ohim.  58,  266;  y.  Gehl.  6,  585. 

Paysse.     Ann.  Chim.  59,  196  and  293;  i\^.  Gekl.  6,  525. 

ScHRAOEB.     I^.  Gehl.  6,  544. 

Seguin.    Ann.  Chim.  92,  5;  iT.  Tr.  1,  2,  98; 

Pfaff.     Dessen.  Sys.  der  Mat.  nted,  8,  3;  ^S^eAtir.  61,  487; 

RuNGE.     Materialen  tur  Phytologie.    Lief.  1^  1821, 146. 

OiESE.     8chw.  31,  208. 

Pblletier  &  Cayentov.    Dieticmn.  de  MSd. 

RoBiQUET,     Dicltonn.  Technoloffique,  Paris,  1823,  4,  54. 

Pblletier.    J.  Pharm.  12,  229,  N.  Tr.  18,  2,  124;  Mag.  Pharm.  15, 

66;  Bert.  Jahrb.  1 827,  2,  75. 
Garot.     J.  Pharm.  12,  234;  iV.  5V.  13, 131;  Mag.  Pharm.  15,  69. 
Pblletier  k  Dumas.    Ann.  Chim.  Phys.  24,  182. 
Th.  Martius.     Kastn.  Arch.  7,  266;  Ann.  Pharm,  36,  93. 
Oudry.    Nouvdle  Biblioth.  medic.  1827,  March;  Mag.  Pharm,  19,  49. 
Lbnneck.     Repert.  37,  169  and  337. 
C.  H.  Pfapp  &  LiBBiG.    Ann.  Pha)'m.  1,  17. 
Wohler.    Ann.  Pharm.  1,  19, 
GiiNTHER.     J.  pr.  Chem.  10,  273. 
RouBiQUET  &  BouTRON.    J.  Pharm.  23,  108. 
C.  Herzog.    N.  Br.  Arch.  13,  257;  Ann.  Pharm.  26,  244;  29,  171. 
Mulder.    Pogg.  43,  160. 
K.  JoBST.     Ann.  Pharm.  25,  63. 

Berthbmot  &  Dechastblus.    J.  Pharm.  26,  518;  Ann.  Pharm.  36,  90. 
Stenhoubb.     Phil.  Mag.  J.  23,  426;  Mem.  Chem.  Soc.  1,  215  and  237; 

Attn.  Phai-m.  45,  366;  46,  227;  Phil.  Mag.  J,  42,  21;  J.  pr.  Chem. 

61,  351;  Ann.  Pharm.  89,  244;  Ann.  Pharm,  102,  124. 
-  Pbliqot,     N,  Ann.  Chim.  Phy$.  11,  138. 
RocHLEDBR.     Ann.  Pharm.  50,  231;  63,  201;  Wien.Alad.Ber,  1849, 

96;  Ann.  Pharm.  69,  120;  71,  1;  Wien.  Akad,  Ber.  1850,  296; 

J.  pr.  Chem.  51,  401. 
E.  C.  Nicholson.    Obem.  Soc.  Qu.  J.  8,  321 ;  Phil  Mag.  J,  81,  115  ; 

Ann.  Pharm.  62,  71;  /.  pr.  Chem,  41,  457. 
BoDECKER.    Ann.  Pharm.  71,  63. 

Paten.     Compt.  rend.  23,  9;  iV.  Ann.  Chim.  Phy$,  26, 109. 
Heiynsius.    J.  pr.  Chem.  49,  317. 
Versmann.     N,  Br.  Arch.  68,  148. 
Hinterbbrgbr.    Ann.  Pharm.  82,  811. 

Kohl  &  Swoboda.    Ann.  Pharm.  83,  341;  Pharm.  OnUralbl.  1852,  953. 
Stbnhouse,  Graham,  &  Campbell.  Chem.  Soc.  Qu.  J.  9,  38;  Pkarm. 

Central^.  1857,  53. 
SoNNENsCHEiN.     Ann.  Pharm,  104,  47. 
A.  VoGEL,  janr.    Ewut.  u.  Gewerbebl,  Jur  Bayem,  1858,  27  :  C^mik 

Cen^ro^  1858,367. 

G^Hn,  Cafeuieif^  (kifMiiier,  CqflUm,  l%iiMt  Tkein,  GumwUn. 

In  1821  the  bitter  principle  of  coffee,  wbicli  liad  hitberto  been  known 
only  in  tbe  impure  state,  was  first  prepared  in  tbe  pare  crystallised  form 
by  Pelletier  and  Caventon,  Robiqaet  and  Runge.  In  1 838,  Mulder  and 
0.  Tobst  discoTered  simnltoneouslj,  tbat  tbeine,  discovered  by  Oudry  in 
1827,  is  identical  witb  caffeine,  as  BerzeliQS  bad  already  suggested.  In 
1840,  the  gnaranine  of  Th.  Martins  was  recognised,  both  by  its  discorerer 
and  by  Berthemot  and  Deohastelns,  as  likewise  identical  witb  caffeine. 
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Sourou.  In  the  fruit  (and  the  leaves,  according  to  Van  Den  Corpnt 
and  Stenhonse)ofthe  coffee  plant.  In  tea.  (Oadrj.)  In  gaarana,  the  dried 
paste  of  the  fruit  of  Paidinia  sorbilis.  (Th.  Martius.)  In  Paraguay-tea,  the 
leaves  and  twigs  of  Ilex  paraguayensu  (Stenhouse),  always  combined 
with  tannic  acid.  (Compare  Rochleder,  Aim.  Pharm,  76,  10.)  According  to 
Payen,  it  is  combined  in  coffee  with  chlorogenic  acid,  as  chlorogenate  of 
caffeine  and  potash. 

Guarana  contains  5*07  p. c;  good  black  tea  from  Kemaon  in  the  East 
Indies^  1*97  p.  c;  various  kinds  of  coffee^  0*8  •—  1  p.  c;  coffee-leaves  from 
Sumatra,  1*26;  Paraguay-tea^  1*2  p.  c.  of  caffeine.     (Stenhouse.) 

To  detect  caffeine  in  mixtures  which  contain  about  10  p.  c.  of  coffee^ 
the  infusion  is  evaporated  with  lime,  the  dry  residue  exhausted  with  ether, 
and  the  residue  remaining  after  the  evaporation  of  the  ether  is  treated 
with  nitric  acid  and  ammonia  (p.  280)*  (Stenhouse^  Graham,  and 
Campbell.) 

Freparatum.  ^- 1.    From  Coffee,  —  1.    Robiquet   digests  the   cold 

aqueous  extract  of  raw  coffee  with  maguesia,  evaporates  the  filtrate,  and 

purifies  the  caffeine  which  crystallises  out^  by  solution  in  water  or 

alcohol  and  crystallisation.       (A.  mucoufl  Bubstance  contained  in  the  coffee 
materially  hinders  the  preparation.) 

2.  The  alcoholic  extract  of  raw  coffee  is  exhausted  with  water;  the 
aqueous  solution  separated  from  the  fat  is  heated  with  magnesia;  the 
precipitate  is  well  washed;  the  filtrate  evaporated  to  dryness;  the  extract 
boiled  six  times  with  absolute  alcohol,  which  takes  up  ail  the  caffeine, 
and  only  a  trace  of  colouring  matter,  gum  and  sugar;  and  the  alcoholic 
tincture  is  filtered  through  purified  animal  charcoal,  distilled,  and  allowed 
to  cool.     The  caffeine  then  crystallises  out  beautifully.     (Pelletier.) 

3.  The  cold  aqueous  extract  of  the  beans  is  first  precipitated  with 
neutral  acetate  of  lead,  then  with  basic  acetate;  the  filtrate  treated 
with  sulphuretted  hydrogen,  filtered,  and  evaporated;  the  crystalline 
residue  extracted  with  warm  alcohol ;  and  the  solution  evaporated. 
(Runge.)  Oarot,  who  uses  the  decoction  of  the  beans,  omits  the  pre- 
cipitation with  basic  acetate ;  neutralises  with  ammonia  the  acetic  acid 
set  free  after  precipitation  with  sulphuretted  hydrogen  ;  and  lastly  evapo- 
rates, cools  and  purifies  by  recrystallisation  the  crystals  thus  obtained. 
Roasted  coffee  also  yields  caffeine,  but  in  smaller  quantity. 

Pfaff  neutralises  with  carbonate  of  potash,  the  evaporated  liquid 
remaining  after  precipitation  with  sulphuretted  hydrogen;  filters  from 
the  precipitated  carbonate  of  lime,  and  from  the  carbonate  of  magnesia 
which  separates  out  on  concentration;  boils  with  bone-charcoal;  evapo- 
rates to  crystallisation;  and  finally  decolorises  and  purifies  the  crystals 
thus  obtained:  the  mother-liquor  yields  a  further  quantity,  by  recrystal- 
lisation from  alcohol  of  76  p.  c.  The  product  is  0*2  p.  o.  of  caffeine.  — 
£.  Polacci  (CSmen^o.  5,  .396)  exhausts  the  coffee  by  repeated  boiliag  vith  water,  preci- 
pitates the  united  aqueous  extracts  with  neutral  acetate  of  lead,  removes  the  lead  by 
sulphuretted  hydrogen,  and  evaporates  the  filtrate  to  the  crystaUising  point.  The  pro- 
duct thus  obtained  from  Martinique  coffee  amounted  to  about  0*5  per  cent. 

4.  Coffee,  slightly  roasted,  is  powdered  (it  is  more  easily  pulverised 
than  raw  coffee),  and  boiled  twice  with  four  parts  of  water;  the  infusions 
are  filtered  or  strained  and  neutralised  with  a  few  drops  of  caustic  soda; 
and  a  concentrated  decoction  of  gall-nuts  is  added.  A  bulky,  caseous  pre- 
cipitate then  forms*  which  rapidly  subsides  (if  it  remains  suspended,  dilute 
caustic  soda  or  sulphuric  acid  is  added  according  to  the  state  of  the 
liquid),  and. is  thrown  npon  a  thick  cloth  and  pressed  out.    The  precipitate 
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is  triinrated  with  a  quantity  of  dnick-lime  ennal  in  weight  to  10  p.  c.  of 
the  cofTee,  and  twice  boiled  with  alcohol  of  33  ;  the  Bolntion  is  filtered;  the 
alcohol  distilled  off;  the  residue  evaporated  to  crystallisation;  and  the 
resulting  crystals,  which  are  somewhat  greenish,  are  purified  by  recrys- 
tallisation.  From  rarious  kinds  of  coffee,  0*4  to  0*9  p.  d  of  caflfeine  are 
obtained.     (Robiqnetand  Boutron.) 

5.  Stenhouse  repeatedly  boils  the  pulverised  beans  with  water;  pre- 
cipitates while  still  hot  with  basic  acetate  of  lead;  boils  the  filtrate  with 
hydrated  oxide  of  lead;  filters;  evaporates  to  dryness;  heats  the  residue, 
mixed  with  sand,  in  a  Mohr's  subliming  apparatus;  and  purifies  the 
sublimed  caffeine  by  repeated  sublimation  at  a  gentle  heat  The  product 
amounts  to  0*2  p.  o.  Zenneck  obtained  from  raw  coffee  0*75 ;  from 
roasted,  0*42  p.  c.  caffeine,  by  extracting  it  with  water,  evaporating  the 
solution,  treating  the  residue  with  alcohol,  evaporating  the  alcoholic 
solution,  and  subliming  this  extract  mixed  with  pounded  glass. 

6.  The  pulverised  raw  beans  are  extracted  with  aqueous  ether;  the 
ether  is  distilled  off;  the  residual  buttery  extract  repeatedly  shaken  with 
one-fifth  of  its  volume  of  water;  and  the  water  removed  with  a  syphon* 
The  aqueous  solution  is  freed  from  acids  by  basic  acetate  of  lead,  filtered, 
treated  with  sulphuretted  hydrogen,  and  again  filtered  bud  evaporated  to  a 
syrup,  whereupon,  after  some  time,  caffeine  crystallises  out  in  white 
needles.  Ether  extracts  all  the  caffeine  from  coffee.  (Rochleder.)  In 
this  operation,  Payen  uses  the  ether-extracting  apparatus  (i^.  J,  Pnarm. 
13,  59) ;  boils  out  with  water;  evaporates  the  solution  to  dryness ; 
extracts  the  residue  with  absolute  alcohol;  and  again  evaporates.  A 
crystalline  residue  then  remains,  which,  after  washing  with  cold  alcohol, 
is  dissolved  in  hot  alcohol,  and  several  times  recrystallised  therefrom. 

7.  Hydrate  of  lime  prepared  from  2  parts  of  caustic  lime  is  mixed  with 
1 0  parts  of  ground  coffee;  the  mixture  is  extracted  in  the  displacement 
apparatus  with  alcohol  of  80"  (Richter),  as  long  as  the  filtrate  leaves  any 
caffeine  on  evaporation;  the  residue  in  the  apparatus  is  dried  and  pul- 
verised (which  is  easier,  and  more  complete  than  with  fresh  coffee) 
and  again  extracted  with  alcohol,  which  takes  out  all  the  caffeine.  From 
both  these  spirituous  solutions,  the  alcohol  is  expelled  by  distillation; 
water  is  added  to  the  residue;  the  oil  which  separates  out  on  repose  is 
removed;  and  the  liquid  is  evaporated,  till  it  solidifies  in  the  cold  to  a 
mass  of  crystals.  These  are  pressed  from  the  mother-liquor  rwhich 
furnishes  an  additional  quantity  of  caffeine  on  evaporation)  and  adlierin^ 
oil,  and  recrystallised  from  water  with  addition  of  animal-charcoal. 
Brazilian  coffee  thus  treated  yields  0*57  per  cent.     (Versmann.) 

8.  The  pulverised  coffee-beans  are  digested  for  a  week  with  commer- 
cial benzol,  which  takes  up  caffeine  and  oil  of  coffee.  Both  remain,  on 
distilling  off  the  benzol,  and  are  separated  by  hot  water,  which  dissolves 
the  caffeine,  and  yields  it  in  la^e  crystals  on  evaporation.  From  the 
mixture  of  caffeine  and  oil  of  conee,  the  latter  may  be  extracted  by  ether, 
which  leaves  the  caffeine  behind.     (Vogel.) 

II.  Fi'om  TWz. — (Green  tea  contains  the  largest  proportion  of  theine.) 
—  1.  One  part  of  tea  is  extracted  with  8  parts  of  water  to  which  one-third 
of  salt  has  been  added;  the  filtrate  is  evaporated  to  dryness;  the  residue 
exhausted  with  alcohol  of  40*^  B,  filtered,  and  evaporated  to  a  syrup;  and 
the  residue  is  dissolved  in  hot  water  and  filtered  hot :  the  filtrate  on  cool- 
ing deposits  a  bitterish  resin.  The  filtered  liquid  is  boiled  with  magnesia, 
then  filtered  and  evaporated  till  it  crystallises.    (Oudry.) 


(Aooording  to  Ondrr»  the  magnteift  feiidae  Oontunfl  th^inej  on  tho 
other  hand,  Giinther  and  Mnlder  obtained  little  or  node.)  There  remains 
at  last  a  crystalliaable  extract^  from  which,  hj  extraction  with  ether>  a 
oonsiderable  qnantilhr  of  theine  may  be  obtained,  so  that  the  total  yield 
is  abont  0'5  p.  a  The  extraction  with  alcohol  may  t>e  omitted;  the  m\U 
infusion,  or  tea-infasion,  or  simply  tea  and  water  may  be  boiled  With 
magnesia;  and  the  filtered  liquid  eraporated  to  an  extract,  and  exhausted 
with  ether  without  waiting  for  the  orystaHisation,  which  is  difficult  to 
produce  (Mulder).  Or  since  ether  does  not  easily  dissolve  the  theine 
enclosed  in  foreign  substances,  Peligot  first  extracts  with  alcohol  the 
aqueous  infusion  of  tea,  after  eyapotation  to  dryness  with  magnesia 
(whereby  however  ammonia  and  ammoniacal-«ilt  are  formed  from  a  {>art 
of  the  theine);  evaporates  to  dryness;  and  exhausts  the  residue  with 
ether.  2*2  to  4*4  p.  c  of  theine  are  thus  obtained.  (Peligot.)  Accord- 
lug  to  Oudry,  the  solution  boiled  with  magnesia  and  filtered,  yields  on 
evaporation  an  extract  which  is  rich  in  tannin,  but  does  not  yield  any 

J>ure  theine  by  extraction  with  alcohol  and  evaporation  to  the  crystal- 
ising  point,  even  when  this  operation  is  repeated.  The  impure  product 
is  therefore  dissolved  in  water;  the  remainder  of  the  tannin  precipitated 
by  basic  acetate  of  lead;  the  lead  precipitated  by  sulphuretted  hydrogen; 
and  the  filtrate  evaporated :  pale  yellowish  theine  tb^n  erystallises  out, 
and  is  purified  by  repeaf-ed  treatment  with  alcohol.     (Giinther.) 

2.  Coarsely  pulverised  tea  is  macerated  with  78  p.  o.  alcohol  for  48 
hours,  and  strained;  the  residue  is  treated  three  times  with  2  parts  of 
alcohol  for  24  hours,  and  pressed;  the  tincture  is  precipitated  with  basic 
acetate  of  lead;  the  filtrate  separated  by  sulphuretted  hydrogen  from 
excess  of  lead,  then  filtered  and  evaporated  in  a  retort  to  one-foufth:  and 
the  residue  is  neutralised  with  potash  and  evaporated  till  it  cnrstallises. 
One  pound  of  tea  gives  1  dram  of  pure  theine.  (Herzog.)  Instead  of 
neutralising  with  potash,  Giinther  boils  with  excess  of  magnesia;  or  he 
evaporates  a  tesi-decoction  made  with  85  p.  c.  alcohol  to  a  soft  extract; 
boils  this  with  water;  sets  it  aside  24  hours,  whereupon  the  resin,  enclosing 
all  the  theine,  separates;  decants  the  water;  dissolves  the  resin  in  alcohol; 
precipitates  with  bftsic  acetate  of  lead,  and  then  the  filtrate  with  sul- 
phuretted hydrogen;  and  evaporates  to  the  crystallising  point.  Much  of 
the  theine  remains  dissolved  in  the  acetic  acid.  (Herzofi^.)  Jobst  boils 
tea  or  tea-dust  repeatedly  with  water;  precipitates  with  basic  acetate  of 
lead;  leaves  the  solution  to  crystallise;  and  treats  the  mother-liquor 
either  with  animal-charcoal,  or  once  more  with  basic  acetate  of  lead. 
Stenhouse  precipitates  the  alcoholic  extract  of  tea  with  excess  of  acetate 
of  lead;  evaporates  to  dryness;  and  obtains  the  theine  by  sublimation. 
He  obtained  about  1  p.  c.  of  theine.  Peligot  mixes  infusion  of  tea,  pre- 
cipitated by  basic  acetate  of  lead^  with  ammonia;  boils  for  some  time; 
filters;  passes  sulphuretted  hydrogen  through  the  liquid;  and  again  filters 
and  crystallises. 

3.  Waste,  useless  tea  is  gradually  heated  in  Mohr's  sublimation- 
apparatus,  but  not  so  far  as  to  induce  the  decomposition  of  the  theine.  Part 
of  the  sublimate  is  quite  pure — the  remainder  is  purified  by  reorystallisa- 
tion  from  water.     (Heiynsius.) 

_  _  4 

III.  From  Gnarana.  —  1.  Guarana  mixed  with  three-tenths  of 
burnt  lime  is  repeatedly  boiled  with  alcohol  of  dd*'  Beck;  the  filtrate 
evaporated  a  little;  the  greenish  fatty  oil  which  separates  on  cooling  is 
separated;  the  residual  alcoholic  liquid  completely  evaporated;  and  the 
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dry  residue  heated:  caffeine  then  sablimes,  at  first  yellowish  white,  and 
afterwards  qaite  white.     (Martins.) 

2.  Pulverised  guarana  is  exhausted  with  boiling  alcohol;  the  liquid 
filtered;  the  alcohol  distilled  off;  and  water  added,  which  separates  a 
ffreenisb  oil;  this  is  removed,  and  the  liquid  evaporated  to  dryness. 
(Berthemot  and  Dechastelus.)  ' 

3.  Twenty-four  grammes  of  guarana  powder  are  boiled  with  a  quart 
of  water;  the  cold  solution  is  precipitated  with  basic  acetate  of  lead;  the 
bulky  brownish  red  precipitate  filtered  off,  and  repeatedly  digested  with 
hot  water;  and  the  lead  is  separated  from  the  filtrate  by  sulphuretted 
hydrogen.  The  liquid  separated  from  the  sulphide  of  lead  is  evaporated 
In  the  water-bath  to  dryness;  the  residue  dusolved  in  a  little  boiling 
filcohol,  filtered,  and  allowed  to  crystallise  ;  and  the  crystals  thus 
obtained  are  purified  by  pressing  and  reorystallisation.     (Stenhouse.) 

IV.  From  Paraguay-iea.  —  The  filtered  decoction  is  precipitated 
with  neutral  acetate^  and  the  filtrate  with  basic  acetate  (or  it  is  boiled  with 
litharge),  and  the  liquid  decanted  from  the  precipitate  is  evaporated  lo 
dryness,  a  tough,  dark  brown,  hygroscopic  mass  then  remaining.  From 
this  residue,  caffeine  may  be  obtained,  either  by  sublimation,  or  by  re- 
ducing it  to  powder,  mixing  it  with  sand,  and  treating  it  with  ether. 
After  distilling  off  the  ether,  feebly  coloured  caffeine  crystallises,  and  may 
be  purified  by  repeated  crystallisation.  The  product  amounts  to  01 3 
p.  c.  of  the  Paraguay-tea.     (Stenhouse.) 

« 
Properties.     Crjrstallises  from  a  concentrated  aqueous  solution  in 
white,  silky^  opaque,  flexible  needles;  from  a  dilute  solution,  in  long, 
transparent  needles  having  but  little  flexibility  (Pelletier) ;  colourless, 
transparent,  silky  needles   like  asbestos    (Robiquet,   Giese)  ;   delicate, 
feathery  prisms.     (Oudry.)     The  long  colourless  needles  become  trans- 
parent when  dried.     Caffeine  crystallises  from  water,  when  not  quite 
pure,  in  needles  united  in  groups;  from  alcohol  by  spontaneous  evapora- 
tion, in  arborescent  needles;  from  very  dilute  alcohol,  in  fine  silky  needles. 
(Gunther.)     From  the  extract  prepared  according  to  Oudry's  method,  it 
crystallises  in  white,  lustrous,   hexagonal,  pointed,  very  hard  prisms; 
from  the  aqueous  solution,  in  needles,  which  cannot  be  made  to  assume 
the  peculiar  form  of  those  which  crystallise  from  the  extract.     (Mulder.) 
Very  light.     (Berthemot  and  Dechastelus.)    Heavier  than  water.    (Mul- 
der.)    Dp.  gr.  1*23  at  19°.     (Pfaff.)     Grates  when  bitten  between  the 
teetn.     (Mulder.)     Inodorous  even  when  sublimed.     (Pfaff.)     Tasteless. 
Tastes  feebly  bitter  (Giese,  Robiquet,  Pfaff,  Herzog);  especially  in  acid 
or  alcoholic  solution.     (Buchner.)     Neutral.     (Robiquet,  Giinther,  Pfaff, 
Jobst.)     Feebly  alkaline.     (Martins.)     Permanent  in  the  air.     (Pfaff, 
Herzog.)     Becomes  opaque   when  heated.      (Nicholson.)      Melts  at  a 
temperature  above  100*^  (Zenneck) ;    at   177'8°   (Mulder),    forming  a 
transparent  liquid,  and  sublimes  completely  at  184*7^  (Mulder),  without 
decomposition,  in  hair-like,  partly  feathery  needles,  resembling  benzoio 
acid.    (Robiquet,  Zenneck,  Martins.)    Boils  at  384^.     (Peligot.) —  Half  a 
grain  exhibited  poisonous  action  on  rabbits.     (Mulder.)     For  phytiologicsl 
action  of  caffeine,  compare  J.  Lefamann,  Ann,  Pharm,  87|  205  and  207* 
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16  C 
4N 

10  H 
40 


96 
56 
10 
S2 


Damat  &  Pfisff  & 

Pelletier*  lathig* 

49*48    46*51     ....  49*31 

28*86    21*54    ....  29*03 

5*16    4*81     ....  6*33 

16-51     27*14     ....  16*33 


C«N*HWO*... 194 


100*00 10000 


100*00 


Wdhler.  Jobst. 

16  C   49*25    ....  49*42 

4N  28*97     ....  29*01 

10  H  5*43    ....  5*21 

4  0  16-35     ....  16*36 


Berthemot     Martiu, 
&  Dechastelnt. 
....    49*62    ....    49*10 

....  ....        «S9*XO 

5*57    ....      5*14 

....  ....        JO'do 


CWN*H»«0* 100*00 


100*00 


100-00 


Mulder. 

16  C 49-48 

4N    28*52 

10  H  5-37 

4  0   16-63 


Stonhouse. 
a.  b, 

49*04  ....  49*09 

28*78  ....  28-81 

5*14  ....  5*16 

17*04  ....  16*94 


Nicbobon. 

..    49*42 
..      5*28 


CWH4HWCM 100*00 


100*00    ....  10000 


Damas  &  Pelletier,  Pfaff  &  Liebig  examined  caffeine  pi'epared  from  coffee  ;  Jobat, 
Mulder  and  Stenboose  (a)  that  from  tea ;  Bertbemot,  Decbastelua  and  Martins  tbat 
from  gnarana;  Stenbonse  (6)  tbat  from  Paragnay-tea.  Payen  found  in  caffeine  from 
tea,  50-86  C,  30*00  N,  and  5*08  H,  and  proposed  tbe  formuU  C^N«H»^OS. 


Decompositions,  1.  Caffeine  melts^  when  heated  in  a  platinam  spoon, 
giving  off  white  feebly  aromatic  vapoors  (peculiar  penetrating  vapours 
(Martias)^  like  methjlamine  (Rochelder)  ;  and  forms  on  cooling  a 
resinous  transparent  mass;  at  a  stronger  heat,  it  turns  grej,  becomes 
crystalline  after  cooling,  and  yields  a  giey  powder;  at  a  still  higher 
temperature,  it  swells  up  and  rolatilises  completely,  without  leaying  anv 
carbonaceous  residue.  Heated  in  a  glass  tube,  it  melts  to  a  yellow  liquid, 
gives  off  water,  and  then  sublimes  in  white  vapours,  which  do  not  turn 
turmeric  brown,  and  condense  to  fine  needles.  (Giinther.)  By  dry  di9- 
tillation,  especially  with  addition  of  potash,  it  ^ves  off  ammonia. 
(Martins.) 

2.  Melts  when  quickly  heated  in  the  air,  and  bums  with  a  blue  flame^ 
leaving  little  or  no  charcoal.     (Herzog,  Mulder.) 

8.  Caffeine  does  not  pass  into  putrid  fermentation. 

4.  It  is  but  slightly  decomposed  when  evaporated  with  phosphoric 
acid.     (Zenneck.) 

5.  Heated  with  oU  of  vUrioly  it  gives  off  acid  (empyreumatic, 
Zenneck)  vapours,  partly  volatilises,  and  is  partially  carbonised. 
(Martins.)  Oil  of  vitriol  decomposes  it  only  after  continued  heating. 
(Jobst,  Mulder.) 

6.  With  iodine  it  forms  a  brown  mass.     (Martins.) 

7.  It  is  not  changed  by  dry  chlorine.  (Mulder.)  —  When  chlorine  is 
passed  through  a  thick  paste  of  caffeine  and  water,  the  mixture  becomes 
heated  to  50",  the  caffeine  disappears,  and  chlorocaffeine  (with  a  com- 
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paratiyely  small  quantity  of  chlorine),  amalio  acid  (xi,  433),  nitrotheine 
(z,  453),  and  methjlamine  are  formed.  The  resnlting  liquid  heated  in 
the  water-hath  gives  off  chlorine,  hydrochloric  acid,  and  a  hody  smelling 
like  chloride  of  cyanogen,  and  granular  crystals  of  amalic  acid  separate, 
succeeded,  if  too  much  chlorine  has  not  heen  passed  through  the  liquid, 
by  chlorooaffeine  in  light  flakes  and  crusts.  The  liquid  filtered  from 
this  deposit  and  further  eyaporated  in  the  water-bath,  continually  gives 
off  hydrochloric  acid,  and  leaves  a  reddish  jellow  syrup  which  solidifies 
on  cooling.  This  syrup  strained  through  linen  yields  a  colourless  crys- 
talline mass  of  nitrothoine,  and  a  yellow  lyrup  of  hydrochlorate  of 
methylamine ; 

CMNm»»0^  +  4H0  +  4C1  -  C»N«H«0»  +   C«NH»  +   C?NCl  +  3HC1. 

8.  When  caffeine  is  boiled  with  hydrochloric  acid  and  chlorate  of 
potash,  and  the  solution  cautiously  evaporated,  a  crystalline  mass 
remains,  which  is  either  alloxan  or  a  similar  body;  when  dissolved  in 
water,  it  colours  the  skin  red,  and  imparts  to  it  a  peculiar  odour.  The 
solution  mixed  with  alkalis  and  ferrous  salts  acquires  the  colour  of 
indigo,  and  forms  with  ammonia  a  solution  of  murexide.     (Rochleder.) 

9.  Nitric  acid  dissolves  caffeine,  and  decomposes  it  after  continued  heating.  (Jobst.) 
Boiled  with  fuming  nitric  acid  for  a  few  minutes,  caffeine  evolves 
nitrous  fumes,  and  yields  a  dark  yellow  solution,  which  when  gently 
evaporated  to  dryness,  leaves  a  dark  yellow  mass^  and  when  gently 
heated  with  a  drop  of  ammonia,  produces  a  colour  like  that  of  purpurate 
of  ammonia.  This  red  substance  dissolves  in  water  and  in  alcohol  with 
a  carmine-red  colour;  but  not  in  ether.  Potash  destroys  the  colour, 
without  producing  indigo-blue.  This  reaction  serves  for  the  detection  of 
caffeine.  The  yellow  solution  gently  evaporated  to  a  syrup,  yields  long 
hard,  colourless  needles,  which,  when  purified  by  crystallisation,  are  but 
little  coloured  by  ammonia.  When  the  boiling  with  a  large  excess  of 
nitric  acid  is  continued  for  some  hours,  till  a  dirop  of  the  solution  leaves 
on  evaporation,  not  a  yellow,  but  a  white  residue,  these  needles  also 
disappear,  ammonia  no  lonfi^er  produces  a  characteristic  colour,  and  on 
evaporation  to  a  syrup,  ana  cooling,  laminsd  of  nitrotheine  are  obtained, 
together  with  a  mother-liquor  which  contains  abundance  of  deliquescent 
ammonia-salts.  (Stenhouse.)  Nitric  acid  acts  like  moist  chlorine, 
forming  products  varying  with  the  concentration,  the  temperature,  and 
the  duration  of  the  action.  The  substance  here  produced,  which  assumes 
with  ammonia  the  colour  of  murexide,  is  also  produced  by  aqua  regia, 
by  chlorine,  and  by  chlorate  of  potash  and  hydrochloric  acid.  (Rochleder.) 
Nitric  acid  does  not  produce  from  caffeine  either  picric  acid  (Pfaff)  or  oxalic  acid. 
(Mulder.) 

10.  Caffeine  yields  by  boiling  with  polfmlpkids  of  0immonium^  a 
solution  which  exhibits  an  evanescent  sulphooyanogen  reaction  with  sesqui- 
chloride  of  iron.     (Rochleder.) 

11.  Boiled  with  very  strong  caustic  pokuh,  it  evolves  a  oonaiderable 

quantity  of  methylamine.     (Wirs.)     According  to  earlier  statcmenU,  it  gives 
off  ammonia  by  boiling  or  losing  with  potash. 

12.  With  soda-lime  at  180°,  it  gives  off  ammonia,  forms  carbonate  of 
soda,  carbonate  of  lime  and  a  large  quantity  of  cyanide  of  sodium. 
Piperine,  morphine,  quinine  and  oinohonine  thus  treated  do  not  yield 
cyanide  of  aodiom.  (ftochleder.)  With  lime,  eaffeiae  does  not  evolvo 
ammonia.    (Martins.) 
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ConMnoHans.  WUh  Water,  —  a.  ffydraUd  Gqfeine,  —  Caflfeine 
crjsialliaed  from  water  oontaiDS  water  of  crystallisation  (Pfaff  and 
Liebig^  Jobst,  Martias);  but  not  when  crystallised  from  ether  (Malder), 
From  water  tlso  small  anhjdroua  needles  are  obtained  i  when  crystals  deposited  from 
ether  are  immersed  in  a  concentrated  aqueous  solution,  hydrated  crystals  are  afterwards 
deposited  in  other  parts.    (Mulder.) 


Half  Mulder.        Martiua. 

92*15     ....    91-51     ....     91-86 
«Aq    18    ...,      8-49    ....      7-85    ....      8'49    ....      8*14 


Pfaif. 
CMN«HU>0« 194    ....    91-51     ....    9215     ....    9151     ....     91-86 


CiWH^oO^  +  aAq....  212    ....  10000    ....  lOO'OO    ....  10000    ....  10000 

The  oryetals  give  off  their  water  at  100°  (Pfaff  and  Liebig,  Martins); 
not  completely  till  thepr  are  heated  to  a  temperatnre  aboye  120°  (Mulder); 
and  become  anil  and  /riable.    (Pfaff  and  Liebig). 

h,  Aqueaw  Octfeine.  —  Caffeine  dissolves  sparingly  in  cold,  easily  in 
hot  water.  1  part  of  caffeine  dried  at  120°  dissolves  at  12*5  in  98  parts 
water;  1  part  crystallised  caffeine  in  93  parts.  (Mulder.)  It  dissolves 
in  35  to  40  parts  of  cold  water  (Ondry),  in  48  psurts  at  21"*  (Zenneck), 
in  50  parts  (Pfaff),  in  100  parts  at  15°  (Giinther^. 

The  amieous  solution  of  caffeine  is  not  altered  by  boracic,  phosphoric, 
sulphuric,  nydrochloric  or  nitric  acids,  by  ammonia  (Mulder),  by  the 
fixed  alkalis,  either  pure  or  carbonated  (Herzog,  Mulder),  by  iodide  of 
sodium  (MulderV  by  baryta-  or  lime-water  (Pfaff,  Mulder),  by  chromate 
of  potash  (Mulaer),  by  metallic-salts  (Pfaff,  Herzog),  by  protochloride  of 
tin  (Nicholson),  bichloride  of  tin,  neutral  or  basic  acetate  of  lea<l,  sesqui- 
chloride  of  iron,  acetate  (Mulder),  or  sulphate  of  copper,  mercurous 
sulphate  (Nicholson),  phloride  of  mercuzr,  alcoholic  solution  of  bichloride 
of  platinum,  ferrocyanide  of  potassium  (Mulder),  or  tartar  emetic  (Pfaff). 
It  does  not  precipitate  a  solution  of  gelatin.    (Pfaff.) 

WiA  Acids,  —  Caffeine  combines  with  strong  acids  to  form  salts 
having  an  acid  reaction.  (Herzog.)  The  salta  whioh  Glese,  Pdletier  & 
CaventoQ,  and  Oudry  thought  they  had  ohtainedj  appear  to  have  heeo  pure  caffeine. 

It  dissolves  quickly  in  acids  (slowly  in  oxalic  and  in  tartaric  acid, 
Mulder);  the  solutions  are  acid.  They  are  not  precipitated  by  potash. 
(Jobs!)  On  evaporating  solutions  of  caffeine  in  acidulated  water, 
caffeine  free  from  acid  crystallises  out.    (Pelletier,  Mulder.) 

Caffeine  dissolves  rapidly  in  aqueous  boracic,  and  phosphoric  acids, 
bnt  on  evaporation  caffeine  free  from  acid  is  obtained.    (Mulder,) 

SiUpIuUe  cf  Caffeine.  —  Asbestos-like  needles.  (Oudry.)  Caffeine 
forms  with  sulphuric  acid,  an  acid  and  a  neutral  salt,  which  dissolve  more 
easily  in  water  than  in  alcohol.  (Ounther.)  Dilute  sulphuric  acid  rapidly 
dissolves  caffeine,  but  no  solid  sulphate  is  obtained.  (Mulder.)  Concen- 
trated sulphuric  acid  dissolves  ci^eine  without  decomnosition,  and  forms 
on  evaporation,  a  salt  which  crystallises  slowly  in  silicy  needles,  has  an 
acid  and  rather  bitter  taste,  and  is  sparingly  soluble  in  ether.     (Herzog.) 

Caffeine  crystallises  unchanged  from  dilute  perchloric  acid. 
(Boedeker,  Ann.  Fharm,  71|  63.) 
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Hydrochlorate  of  Caffeine*  —  Caffeine  dissolyes  easily  in  lijdrochlorio 
acid.  (Gunther.)  a.  Normal. — Caffeine  dissolves  in  conoentrated 
hydrochloric  acid  (on  the  addition  of  water  or  of  alcohol  a  considerable 
quantity  of  hydrate  of  caffeine  crystallises  out).  The  solotion,  concen- 
trated by  gentle  evaporation,  is  left  to  crystaUisCi  and  the  crystals 
obtained  are  washed  with  ether.    (Herzog.) 

Beautiful  large  crystals  (Herzog)  belonging  to  the  oblique  prismatio 
system,  partly  resembling  crystals  of  sphene,  and  partly  those  of  epidote. 
The  length  of  the  principal  axis  is  subordinate,  that  of  the  second  lateral 
axis  is  more  prominent,  the  faces  are  regularly  arranged  about  the  semi« 
axes  (bat,  do  they  belong  to  the  oblique  prUmatic  system?  Gm.)  tt  :  n  = 
118^°.  The  acute  terminal  planes  are  inclined  to  the  lateral  edges  at 
an  angle  of  1 1 6  J^  (Blasiu&)  The  crystals  readily  give  off  hydrochloric 
acid  in  the  air,  and  effloresce;  but  even  after  passing  dry  hot  air  for  six 
hours  over  them,  a  certain  portion  of  the  hydrochloric  aeid  remains. 
(Herzog.) 


C«N*HWO* 194      ....    84-21     ........    86*02 

HCl 36-4  ....     1579    13-98 

C«N*HMO*,Ha  ....  230-4  ....  100-00    100-00 

6.  Acid.  — 100  parts  of  anhydrous  caffeine  absorb  32*82  parts  when 
dry  hydrochloric  acid  gas  is  passed  over  it.  If  air  be  afterwards  passed 
over,  hydrochloric  acid  is  expelled.  Caffeine  saturated  with  hydro- 
chloric acid  forms  with  water,  an  acid  solution  from  which  caffeine  crys- 
tallises.   (Mulder.) 

Haider* 

Ci«N<H"0* 194      ....    72-72    75-29 

2  HCl  72-8  ....    27-28    24*71 

CWN<HW0*,2HC1....  266-8  ....  10000    100-00 

Nitrate  of  Caffeine.  —  Caffeine  dissolves  easily  in  nitric  acid,  (without 
decomposition,  even  in  the  concentrated  acid  :  Herzog),  and  the  colourless 
solution  yields  a  neutral  salt  having  the  form  of  caffeine  (GUnther);  a  ciy- 
stallisable,  acid  and  bitter  salt,  very  sparingly  soluble  in  ether.  (Herzog.) 
Pfaff  and  Mulder  were  not  able  to  prepare  a  nitrate  of  caffeine. 

Caffeine  disolves  more  easOy  in  ammonia  and  in  potash  than  in 
water.     The  solutions  are  colourless.     (Pfaff.) 

Phosphomolybdic  acid  dissolved  in  nitric  acid  forms  with  solution 
of  caffeine  a  bright  yellow,  voluminous  precipitate,  which  behaves  with 
reagents  like  the  precipitate  obtained  by  phosphomolybdic  acid  in  solution 
of  Conine.     (Sonnenschein.) 

Boiled  with  sesquichloride  of  iron,  caffeine  yields  on  cooling  a  reddish 
brown  precipitate,  which  dissolves  completely  m  water,  and  is  probably  a 
double  salt.     (Nicholson.) 

Nitrate  of  Silver  vnih  Cafeine, — 1 .  Nitrate  of  silver  in  excess  is  poured 
Into  an  aqueous  or  alcoholic  solution  of  caffeine.  If  both  solutions  are  con- 
centrated, tho  compound  separates  in  white  crystalline  hemispheres  which 
adhere  firmly  to  the  glass  vessel.  (Nicholson.)  —  2.  Caffeine  dissolved  in 
water  together  with  nitrate  of  silver,  and  evaporated,  forms  a  whito 
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crystalline  coinponnd  which  contains  nitric  acid,  oxide  of  silrer  and 
caffeine^  and  detonates  when  heated,  giving  off  red  yaponrs.  (Rochleder.) 
In  the  dry  state,  it  does  not  blacken  in  the  light,  but  becomes  violet- 
coloared  when  moist.  When  more  strongly  heated,  it  decomposes  with 
TolatiliBation  of  caffeine  (I  6m.)  and  leaves  a  residae  of  silver.  Dis- 
solves with  difficulty  in  cold^  more  readily  in  hot  water  or  in  alcohol. 
(Nicholson.) 

Nicholsoiu 

16  C  06  ....  26*37  ........    26*45 

6N 70  ...•  19-23 

10  H ......  10  ....  2-74  .•      2-8ft 

10  O 80  ....  22-00 

Ag 108  ....  29-66  29-79 

CMN<H»CH,AgNO« 364    ....  10000 


OKUmde  of  Mercury  with  Caffeine.  —  Aqueous  or  alcoholic  solution 
of  caffeine  is  mixed  with  excess  of  corrosive  sublimate.  The  mixture, 
at  first  clear,  solidifies  in  a  few  minutes  into  a  mass  consisting  of  small, 
white  needles.  These  are  purified  by  recrystallisation  from  water  or 
alcohol.  (Nicholson.)  An  alcoholic  solution  of  caffeine  containing 
hydrochloric  acid,  gives  with  corrosive  sublimate  the  same  needles, 
which  may  be  gently  heated  till  solution  takes  place,  and  washed  after 
lec^stalhsation,  with  water,  alcohol  and  ether.     ^Hinterbeiger.) 

ifeedles  resembling  caffeine,  but  smaller.  (Nicholson.)  Long,  silky 
needles,  partially  ^uped  in  stars.  (Hinterberger.)  They  dissolve  in 
water,  hydrochlonc  acid,  alcohol  and  oxalic  acid,  with  which  latter  sub- 
stance they  appear  to  form  a  crystalline  compound.  Nearly  insoluble 
in  ether.  May  be  dried  at  100^  without  decomposition^  and  without  loss. 
(Nicholson.) 

Kioholson.  Hinterberger. 

.    20-65    ........    20-30    ....    20-45 

.    12*08 

2*15    2-32    ....      2*14 

6*88 

\    43*00    42*91     ....     42*61 

2  Cr 70*8  ....     15*24 

C?*N<H»0*,2HgCl 464*8  ....  10000 

Ckhroaurate  of  Caffeine,  —  Solution  of  chloride  of  gold  is  added  in 
excess  to  a  solution  of  caffeine  in  hydrochloric  acid.  In  concentrated 
solutions  the  mixture  quickly  solidifies  to  a  mass  of  splendid  lemon- 
yellow  crystals.  The  crystals  are  washed  with  cold  water,  recrystallised 
firom  alcohol,  and  dried  in  the  water-bath. 

The  compound  when  crystallised  from  alcohol,  forms  long  orange- 
coloured  needles  having  a  strone  metallic  taste.  When  dry,  it  does  not 
change  in  the  light  or  at  100°.  The  aqueous  solotion,  kept  for  some  time 
in  a  state  of  ebullition,  deposits  yellow  fiakes,  which  do  not  dissolve  in 
water  or  alcohol,  but  are  soluble  in  hydrochloric  acid.  If  the  solution 
is  kept  for  some  hours  at  68°,  gold  separates  from  it  in  lustrous  laminie. 
(Nicholson.) 


16  C    

At  100*. 
, 96 

4N 

AV  XI    ....I.......... 

4  O   

56 

32 

2  Hg 

200 
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16  C  96  ....  17-98    ,..,....    17-72 

4  N  , 56  ....  10-50 

11  H  11  ....      2-06    211 

4  O  32  ....  6-01 

An 196-66  ..^    S6'85    37'0« 

4  CI 142  ....  26-60 

C»«N*HMO*,Ha,AiiCl»....  533-66  ....  10000 

ChhroplaiitmU  of  Caffeim,  —  Alcoholic  bichloride  of  platinam  does 
not  precipitate  the  aqueous  solution  of  caffeine.  (Mulder.)  When 
bichloride  of  platinum  is  added  to  a  hot  solution  of  hydrochlorate  of 
caffeine,  the  mixture  on  cooling  deposits  granular  crystals  which  must  be 
washed  with  alcohol  or  ether.  (Stenhonse,  Nicholson.)  Small  but  very 
distinct  orange-yellow  crystals;  more  permanent  than  hydrochlorate  of 
cafi*eiDe  (Stenhouse);  they  do  not  lose  weight  at  100°,  or  undergo  any 
alteration  by  exposure  to  light.  (Nicholson.)  The  platinum-salt  of 
oaflaide  boUed  with  nitrio  ^id,  dissolves  with  evolution  of  red  vapours;, 
and  the  liquid  oo  <x>oliag  deposits  a  new  platianm-fi^lt  in  biUUant 
hexagonal  prisms.    (Roohleder.) 

Sparingly  soluble  in  water,  alcohol  i»i4  9ther«    (Nicholson.) 

Btrahovsa    NkholMa. 

16  0 96      ....    23-99     24*22    ....    23«e 

4N  , 56     ....    13-98 

UH  , , 11  ...,  2-74    ^•....,      2'89    „„      ^'86 

40  , 32  ,...  802 

Pt 98-9  ....  24-70  24-49  ....  24*58 

3  Ci  106'5  ....  26'59 


r^^ 


CiWa^'O^.HCliPtCP  ....  400-4  ....  lOOOO 
Rochleder  found  24*55  p.  c.  platinani. 

With  Moride  of  palladium,  hvdrochlorate  of  caffeine  forms  a  beau- 
tiful brown  precipitate,  and  the  filtrate  deposits  yellow  scales  of  another 
compound,  not  unlike  iodide  of  lead.    (Nicholson.) 

Cyanide  of  Mercury  with  Caffeine.  —  (First  observed  by  NichoUon.)  — 
Obtained  by  mixing  a  hot  solution  of  caffeine  in  85  p.  c.  alcohol  with  a 
hot  aqueous  solution  of  cyanide  of  mercury.  The  mixture,  at  first  clear, 
deposits,  on  cooling,  an  abundance  of  colourless  needles,  which,  after  being 
washed  with  water  and  alcohol,  do  not  change  at  100^  Prisms  belonging 
to  the  aquare  prismatic  system,  but  seldom  having  their  terminal  faces 
completelv  developed  P4.  odP.   qoPoo  .  a  :  6  :  «  as  1  :  1*7851  :  0*8381. 

fSohabus.)    The  mlt  dissolves,  with  difficultY,  in  cold  water  and  aleohol. 
Kohl  and  Swoboda.) 

ICohl& 
Swoboda, 

C«N«H«»0<    246    ....    55*16 

2  Hg 200     ....     44-84     45*11 

Ci«N^H»«0*,2HgCy  ....  446    ....  10000 
Caffeine  dissolves  in  20  parts  of  alcohol  at  21°  (Zenneok),  in  85  parts 
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of  S5  per  cent  alcohol,  at  20^  ^Gunther.)  Crystallised  caffeine  dissolyes 
in  158  (?)  parts  of  anhydrous  alcohol  at  12-50  ;  caffeine  dried  at  120^, 
in  97  parts.  (Malder.)  It  does  not  dissolve  in  absolute  alcohol.  (Pfaffl) 
It  dissolves  easily  in  hot  alcohol. 

It  does  not  dissolve  in  ether  (Pfaff),  very  little  (Robiquet^  Martius, 
Herzog);  in  300  parts.  (Peligot.)  Crystallised  caffeine  dissolved  in  218 
parts  of  ether  ;  after  drying  at  120^  in  194  parts  (1)  at  12*5"  (Mulder); 
readily,  with  the  aid  of  heat.    (Jobst,  Mulder.) 

Caffeine  dissolves  easily  in  acetic  acid  (Pfaff);  slowly  in  oxalic  and 
tartaric  acids,  and  crystallises  from  the  latter  solutions  unchanged.  (Mul- 
der.) It  forms  with  citric  acid  (Oudry)  a  salt  prystallising  in  long 
thin  silky  needles ;  according  to  Qunther,  on  the  contrary,  no  such  salt  is 
prodncea. 

TannaU  0/  Cc{f&in0^'^The  aqueous  solution  of  caffeine  forms,  with 
an  infusion  of  gi^lls  (no  precipitate,  according  to  Pfaff*,  but  according 
to  Her^off  and  Martins)  an  abundant  white  precipitate,  which  dissolves 
in  alcohol,  (Miilder.)  Infusion  of  tea,  by  its  tannin,  also  ffives  with 
solution  of  caffeine  a  precipitate  which  is  large  or  small,  according  as  the 
tea  infusion  is  strong ;  pure  tannin  does  the  same.  The  precipitate  ia 
dissolved  on  heating  the  aqueous  liquid.     ^Mulder.) 

To  prepare  the  salt,  aqueous  caffeine  is  added  in  excess  to  aqueous 
tannic  acia,  the  precipitate  dissolved  on  the  filter  in  alcohol,  and  the 
solution  evaporated.  It  contains  41*9  per  cent,  caffeine,  and  58*1  per 
cent,  tannic  acid.     (Mulder.) 

Caffeine  dissolves  in  volatile,  not  in  fatty  oils  (Herzog),  not  in  oil  of 
turpentine  (Pfaff),  but  very  easily  in  oil  of  rosemary.  (GUnther.)  It 
may  be  melted  with  camphor  to  a  slightly  crystalline  mass.  The  solu- 
tion in  oil  of  almonds  partly  assumes,  on  cooling,  an  imperfectly  crystal- 
line character,  and  partly  forms  an  unctuous  mass  ;  vater  and  alcohol 
extract  the  caffeine  from  it     (Martins.) 


OncyMorazo-nudem  CWN*C1H*0*. 

Chlorocaffeme. 

C"N*C1H»0*  =  Ci«N*ClH^O*,H^ 

RocHLEDBR.     Wim.  Ahad.  Ber.  1856,  2,  96  j  J.  pr.  Chem.  56,  403. 

Formatum.  (p.  230.)  The  product  obtained  by  the  imperfect  action 
of  chlorine  on  caffeine  suspended  in  water,  is  purified  by  three  or  four 
recrystallisations  from  water.  It  forms  a  light  bulky  mass,  and  crystal- 
lises in  needle^  from  alcohol. 

Deeompc$iUon,  By  the  continaed  action  of  chlorine,  it  forms  cUoride 
of  cyanogen,  methylamine,  and  amalio  acid  (p.  230.) 
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CyanazonucUtu  C"CyN*H". 

Cyanethine. 

C"N»H«  =  C"CyN*H»  H«. 
Faamkland  &  KoLBB.    Ann.  Fharm.  65,  282;  CT^em.  Soe.  Qu.  J.  I,  60. 

Cjfon&ihin,  KyaiUUhin, 

Fo)7naiion  and  Preparation*  Cyanide  of  ethyl  is  gradnally  dropped 
on  potassium,  and  at  last  gently  heated  as  long  as  eas  (0*H')  oontinnes  to 
escape.  A  yellowish  tough  mass  then  remains^  from  which  cold  water 
dissolves  much  cyanide  of  potassium,  leaving  a  white  substance  undis- 
solved. This  substance  is  washed  with  cold  water  and  dissolved  in  hot 
water,  which,  on  cooling,  deposits  pearly  crystalline  laminsa.  The  quan- 
tity of  cyanethine  thus  obtained  amounts  to  only  a  small  percentage  of  the 
cyanide  of  ethyl ;  if  the  potassium  be  directly  added  to  an  excess  of 
cyanide  of  ethyl,  scarcely  a  trace  is  obtained.  White,  inodorous^  taste- 
less. Melts  at  about  190^,  and  begins  to  boil  at  208°,  but  only  a  portion 
of  it  volatilises  undecomposed.  When  dissolved  in  warm  water,  it  has  a 
feeble  but  distinct  alkaline  reaction* 

Pnnkknd  &  Kolbe. 
Dried  ai  100®.  mean* 

18  C  108    ....    65*45     «5-60 

3  N 42     ....     25-45    26-50 

15  H 15     ....      9-10    9-25 

CWN»H» 165    ....  100-00    100-35 

Cyanethine  may  be  boiled  with  catutio  potash  without  decomposition; 
when  it  is  evaporated  to  drjmess  with  potash,  and  heated,  most  of  it 
sublimes  unchanged  and  the  residue  does  not  bladcen. 

It  dissolves  but  very  sparingly  in  cold  water,  more  readily  in  hot 
water,  and  crystallises  out  on  cooling.  Dissolves  easily  in  all'acufs.  The 
sulphate  and  hydrochlorate  of  cyanethine  do  not  crystallise,  and  dissolve 
easily  in  water. 

NUrate  of  Cyanethine,  —  The  solution  of  cyanethine  in  dilute  nitric 
leaves,  on  spontaneous  evaporation,  large  colourless  prisms,  which,  after 
recrystallisation,  are  quite  neutral. 

Dri^d  ai  100*.  Fnnkland  &  Kolbe. 

18  C  108  ....  47-4     47-5 

4  N  56  ....  24-6     24-6 

16  H 16  ....       70    70 

6  0 48  ....  21-0     20-9 

C«N»H",HO,NO»  ....  228     ....  lOO'O    1000 

VhJoroplatinate  of  Cyanethine, — Concentrated  solutions  of  hydrochlorate 
of  cyanethine  and  bicliloride  of  platinum  form  a  red  crystalline  precipi- 
tate, which  separates  from  solution  in  water  by  spontaneous  evapaiation 
in  large  zuby-red  octohedrons. 
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On  boiling  the  alcoholic  solatioii,  protochloride  of  platinum  is  formed. 
Dissolves  with  difficulty  in  water^  with  tolerable  facility  in  alcohol 
and  ether-alcohol. 

Frankland  &  Kolbe. 

18  O  108  ....  39-1 29-1 

3  N  42  ....  11-4 

16  H  16  ....  4-3      4-4 

Pt 99  ....  26-5       26-2 

3  CI 106*2  ....  28*7 

CWN»H»  HCl,PtCl« 371-2  ....  100-0 

AeetaU  of  Cyanethine»  —  The  solution  of  cjanethine  in  acetic  acid 
giyes  off  acetic  acid  on  evaporation  in  vacuo^  and  leaves  a  basic  insoluble 
salt 

OxakUe  of  Oyanethine,  —  Large  prisms^  formed  by  the  spontaneous 
evaporation  of  the  base  saturated  with  oxalic  acid. 

The  tercJUcromethyUulphUe  of  cyanethine  crystallises. 
Cyanethine  dissolves  in  alcohol  in  almost  all  proportions* 


Primary  ITucleut  C"ff*. 
Oxygen^udeuM  C^H»*0«. 

Glucic  Acid. 
CUHi«o»  =  C"H"0«,0*. 

Pbligot  (1838).    Ann.  Chim.  Fhys.  67,  154. 
Mulder.    J,p7\  Chem.  21,  229. 

Gluemfdure^  Acide  kalitaeeharique. 

Formation,  1.  By  the  action  of  the  stronger  bases,  such  as  potash, 
soda,  baryta,  strontia,  lime,  oxide  of  lead,  on  an  aqueous  solution  of  cane 
or  grape  sugar ;  slowly  at  ordinary,  more  rapidly  at  higher  temperatures. 
(Peligot.)  —  2.  Crjrstallised  diabetic  sugar  treated  with  oxide  of  lead,  at 
110^  gives  off  28  per  cent,  of  water  and  is  converted  into  glucic  acid. 
(Peligot.)  —  3.  It  is  also  formed,  together  with  ulmin  and  humin  sub* 
stances,  on  boiling  cane-sugar  with  sulphuric  acid  and  water. 

Preparations,  1.  A  solution  of  sugar-lime  is  allowed  to  stand  till  the 
alkaline  reaction  has  completely  disappeared  and  carbonic  acid  no  longer 
produces  a  precipitate ;  a  quantity  of  oxalic  acid,  exactly  sufficient  to 
precipitate  the  lime,  is  added,  and  the  whole  is  evaporated  and  filtered; — 
or  better :  basic  acetate  of  lead  is  added  instead  of  oxalic  acid,  by  which, 
a  more  abundant  white  precipitate  is  formed ;  and  this,  when  washed 
diffused  in  water,  decomposed  with  sulphuretted  hydrogen,  and  filtered 
from  the  sulphide  of  lead,  yields  aqueous  glucic  acid.     (Peligot.) 

2.  A  hot  and  concentrated  solution  ef  hydrate  of  baryta  or  lime  is 
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mixed  with  ^pe-flttgar  melted  io  ite  water  of  ofyetftlliMtioii  at  lOOT, 
whereupon  Violent  action  is  at  once  set  ap,  heat  ie  erolred,  and^  by  the 
formation  of  large  quantities  of  aqueous  vapour,  a  portion  of  the  mass 
may  be  scattered  about.  (When  potash  or  soda  is  used,  this  always  takes 
place.)  The  mass  thus  obtained  consists  chiefly  of  glucic  acid,  but  contains 
also  a  brown  substance  (into  which  the  glucic  acid  would  be  entirely 
changed  by  continuing  the  heating),  which  may  be  precipitated  by  the 
cautious  addition  of  small  quautities  of  basic  acetate  of  lead.     (Peligot.) 

3.  The  brownish-red  liquid,  obtained  after  long  boiling  of  cane-sugar 
with  sulphuric  acid  and  water,  is  neutralised  with  chalk ;  and  after  sepa- 
rating the  humus  substances,  the  syrup  is  evaporated  with  excess  of  chalk, 
the  residue  treated  with  a  little  water,  the  solution  filtered,  and  the  brown 
filtrate  etaporated  to  a  syrup,  whereupon  it  again  becomes  acid.  Even 
by  another  tieutralisation,  only  a  portion  of  the  free  acid  is  removed. 
This  syrup  contains — besides  a  little  sulphate  of  lime— sugar  of  mucilage, 
apoglucate  of  lime  and  glncate  of  lime.  It  is  mixed  with  alcohol,  filtered 
from  the  abundantly  precipitating  ereyish-brown  flakes  of  apoglueate  of 
lime,  and  the  filtrate,  now  less  deeply  coloured,  is  treated  with  animal 
charcoal,  which  still  takes  up  apoglucate  of  lime.  The  decolorised  filtrate, 
when  evaporated  in  vacuo,  yields  an  almost  eoldurless  syrup,  in  which 
needles  of  biglueate  of  lime  are  formed  after  a  few  days.  The  residual 
syrup  is  mixed  with  small  quantities  of  lime,  as  long  as  it  remains  clear 
(whereby  the  acid  reaction  is  almost  entirely  destroyed),  and  then  mixed 
with  alcohol,  which  throws  down  white  flakes  of  monoglucate  of  lime; 
these  are  washed  with  alcohol  in  an  atmosphere  free  from  carbonic 
acid,  then  pressed,  and  dried  at  1 OO'  over  chloride  of  calcium  in  vacuo. 

(C&rbonic  acid  would  form  carbonate  of  lime  and  free  glacic  acid,  which  would  pass 
through  the  filter  with  the  alcohol.)  Owing  to  the  preMnce  of  a  slight  ezceas  of  glucic 
acid,  the  alcoholic  wash-water  holds  in  solution  glucate  of  lime  and  sugar  of  mucilage;  on 
standing  in  the  air,  it  deposits  carbonate  of  lime  and  yields  crystals  of  biglueate  of  lime. 
The  residual,  strongly  acid  liquid,  again  saturated  with  lime,  and  precipitated  with 
alcohol,  yields  a  furtiier  quantity  of  glucate  of  lime,  and  so  on  till  all  the  glucose  is 
transformed. 

The  glucate  of  lime  is  dissolved  in  water  and  precipitated  with  basic 
acetate  of  lead ;  the  white  precipitate  is  washed  and  decomposed  with 
sulphuretted  hydrogen  ;  the  liquid  filtered,  and  the  filtrate  evaporated  in 
vacuo:  glucate  of  lime  then  remains     (Mulder.) 

Propet'Het*  The  acid  after  drying  in  vacuo,  forms  an  uncrystallisable, 
highly  hygroscopic  mass,  resembling  tannic  acid.  (Peligot.)  Solid  mass 
which  does  not  attract  moisture  from  the  air.  (Mulder.)  It  hardens  in 
the  air,  even  after  evaporation  to  a  syrup.  (Mulder.)  Tastes  and  reacts 
strongly  acid. 

Decompodtiont,  l«  Mixed  with  pMd  it  does  not  ferment.  (Peligot.) 
—  2.  Heated  above  100'',  it  gives  off  a  large  quantity  of  water  and  turns 
brown.  (Peligot.) — 3.  When  its  aqueons  soiotion  is  boiled  in  the  air, 
or  with  dilate  hydroehlorie  or  snlphnrio  acid,  or  when  the  solution  of 
Its  lime-salt  is  evaporated  in  the  air,  it  tarns  brown  and  yields  apoglueic 
acid.  —  4.  Br  boiling  with  moderately  concentrated  $ulpkurtc  acid,  it  is 
completely  changed  into  humin.    (Mulder.) 

Dissolves  easily  in  water  (Mulder);  in  all  proportions.     (Peligot.) 
Forms,  with  bases^  neutral  salts,  which  are  all  soluble  in  water,  with 
the  exception  of  the  lead>salt.     (Peligot.)    Forms  two  series  of  8alt% 
bibasie  (neutral)  and  monobasic  (acid).    (Mulder.) 


IBLtT  raOM  I^IME-NSBDL^S.  S8# 

OtucdtU  of  Lime,  —  tt.  Bthatit.  --  Forms  a  white  jellf  when  pnre. 
The  salt,  dried  in  tacqo  at  100^  is  permanent  in  the  air,  but  has  an 
amber  colonr,  arisin/t  from  the  presence  of  apoglneio  acid.  Maj  be  pow- 
dered. Smells  like  paper  when  burnt.  Decomposes  by  contact  with 
carbonic  acid,  yielding  carbonate  of  lime  and  the  biaoid  salt ;  hence  the 
jelly,  when  exposed  to  the  air,  is  changed  into  a  hard  mixtnre  of  carbonate 
and  biglucate  of  lime.  Dissolves  easily  in  water,  sparingly  in  alcohoL 
(Mulder.) 

Dritd  in  vacuo  ui  100®.  Muldsr. 

16  C  96  w..  88-24  a.  8f-97 

11  H 11  ....  4-38  4-46 

11  O  88  ....  3506  34'48 

2  CaO 56  ....  22-32  23-09 

CWCa^HMQM  +  Aq 251     ....  lOO'OO    100-00 

According  to  Gerhardt,  it  \»  perhaps  C*<Ca*H^O^s  +  Aq.  Calcnlatloii  38*81  C, 
403  H,  22-58  CaO.    (7V«i<^  2,  563.) 

h.  Monobasic.  —  Carbonate  of  lime  forms  with  fflncic  add,  not  the 
neutral,  but  the  acid  salt.  Dissolres  easily  in  alcohol.  The  concentrated 
aqueous  solution  forms  a  sticky  syrup,  which  crystallises  in  needles. 
(Mulder.) 

GlueaU  of  Lead  and  Oaleium,  —  Obtained  by  precipitating  aglacate 
with  basic  acetate  of  lead.    White  precipitate. 

Pidigot. 

16  C     96  ....  14-97  14-35 

10  H    10  ....  1-66  1-97 

10  O 80  ....  12-48  13-43 

4  PbO    455-2  ....  70-99  70-25 

C»Fb*H«>0",2PbO 641-2  ....  100-00    10000 

Aocordlng  to  Gerhardt,  it  ia  perhaps  C^V\]^H^O^  4-  Aq*  Calculation  reqairei 
150  C;  1-7  H;  700  PbO. 

Bibasio  glncate  of  lime  precipitates  mercnrons  nitrate  and  nithite  of 
silyer.  It  does  not  precipitate  nitrate  of  baryta,  sesquichloride  of  iron,  or 
acetate  of  coj^ner.    ^Mnlder.) 

Glucio  acid  dissolyes  readily  in  alcohol.    (Mulder.) 


Oxygenrnucleus  (?*B}H)\ 

Jelly  from  Fine-needles. 


Kawausb.     Wien.  Aiad.  Ber.  11,  344;  Ann.  Pharm.  88,  370. 

Sources.   In  the  needles  and  bark  of  Finu$  sylveetrU.   By  boiling  with 
feebly  alkaline  water,  pine  needles  which  haye  been  cdiansted_  with 
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alcohol,  a  dirty  greenUh  brown  deoootion  is  obtained,  from  which  hydro- 
chloric acid  precipitates  reddish  brown  gelatinous  flakes.  These  are  freed 
from  resin  by  boiling  with  alcohol;  dissolved  in  water  containing  potash, 
and  precipitated  with  hydrochloric  acid,  after  evaporating  the  alcohol : 
the  precipitate  is  then  washed  with  alcohol  and  dried  at  100^.  — Pine- 
bark  exhansted  with  alcohol,  yields  when  boiled  with  alkaline-water,  a 
dark-red  decoction;  and  this  precipitated  with  hydrochloric  acid,  gives 
dark  red  flakes,  which  are  washed  with  water,  then  with  alcoholic  ether 
and  boiling  alcohol,  dissolved  in  very  dilate  aqueous  potash,  precipitated 
with  hydrochloric  acid,  washed  with  alcohol,  and  dried  at  100* 
Reddish  brown  powder,  soluble  only  in  alkaline  liquids* 


16  C     

)•*■••     ifli 

....    61-61 
....      5-37 
....    4302 

Kawalier. 
Jrom  needlei,   from  bark, 
61-00    ....    5M8 

10  H    

, 10 

5*46    ....      6-39 

10  O     

80 

43-54    ....    43*43 

QMH^O^    .... 

.«•.«  186 

....  10000 

10000    ....  10000 

In  the  antlyiei,  m  small  quantity  of  ash  has  been  subtracted. 


Appendix* 

Jelly  from  Fine-bark  and  Thuja  Ocddentaiu. 

C"H»K)**  or  C»«H*^". 

Kawalibb.    Ann.  Fharm.  88,  374;  J.  pr,  Chem.  64, 18. 

Sources,    1 .  In  the  bark  of  Finu$  eylvestris.  —  2.  In  the  green  parts 
of  ITiuja  occidentalism 

Preparation.    Like  that  of  the  jelly  from  pine  needles. 

Kawalier. 
^/lOO*.  fromTAi^a. 

16  C  96    ....    43-64     43-81 

12  H 12     ....      6-45     6-48 

14  O  112     ....     50-91     51-21 


C»H"0"  220    ....  100-00    100-00 

Kawalier. 
At  100%  Jrom  Pimtf. 

16  C  96    ....    47-52     47-39 

10  H 10    ....      4-95     509 

12  O 96     ....     47-53     47-52 

CMflMQ*'  202    ....  10000    100-00 

When  prepared  from  ThujOy  it  likewise  contained  ash,  amounting  to 
^•44  per  cent. 
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When  prepared  from  Pintu,  its  ammoniaoal  solution  givea^  with 
chloride  of  barinmy  a  floccnlent  precipitate,  which,  after  drying  at  100% 
contains  81*93  p.  c.  carbon,  8*97  hydrogen,  and  26*49  baryta,  and  is, 
therefore,  CiWH)",BaO.  (Calculation  requires  32-37  C,  404  H., 
25-81  BaO.) 


Appendix  to  Anisene. 

Anhydrous  Anisic  Acid. 

PiSANi.     Campt  rend.  44,  837;  J.  pr.  Chem.  71,  189. 

Anme  anhydride,  Aniudure^anhydrid,  Aeide  anUique  anhydre. 

FomuUum  and  Preparation,  6  atoms  of  dried  and  powdered  antsate 
of  soda  are  mixed  in  a  flask  with  1  atom  of  pentachloride  of  phosphorus; 
the  mass,  after  the  action  is  terminated,  is  treated  with  cold  water ; 
the  liquid  is  filtered ;  and  the  anhydrous  acid  remaining  on  the  filter, 
is  washed,  pressed  between  filtering  paper,  and  crystallised  from  ether. 

Properties.  Concentrically  united,  silky  needles,  which  melt  towards 
99^  and  distil  at  a  higher  temperature. 

Pisani. 

16  C  96     ....     67-13    66-95 

7H 7     ....      4-89     5-17 

C"H70' 143     ....  100-00    100-00 

With  boiling  water  it  melts  and,  after  some  time,  forms  anisic  acid  ; 
.with  heated  potesh  and  ammonia  it  forms  anisates. 

Does  not  dissolye  in  water,  potash,  or  ammonia.  Dissolves  readily  in 
alcohol  and  ether,  especially  when  warm,  most  easily  in  a  mixture  of  the 
two. 


Anisuric  Acidi 

C«H"NO«  =  C«AdHW. 
Cahoubs.     Compt.  rend.  44,  570;  Fharm.  Centr.  57,  466. 

Anuun'dure,  Acide  aniturique. 

formation.    Obtained  by  the  action  of  chloride  of  anisyl  on  silyer' 
glycocoL 

Crystallisee  well. 

Heated  with  acids,  it  is  zesolved  into  glycoool  and  anisic  acid. 

Forms  ciystallisable  salts. 

VOL.  XIII.  B 
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Anisosalicyl. 

C»H"0»  =  C**H»0>.C"H'0*. 

Cahours.     Compi.  rend.  44,  1264;  Pharm,  Centr.  57,  585. 

Produced  by  the  action  of  chloride  of  anisjl  on  salicylous  acid,  hydro* 
chloric  acid  being  at  the  same  time  evolved. 
Neatral.     Exactly  like  acetosalicyl. 


Appendix  to  Vol.  xii,  p.  246. 

Acetosalicyl. 

C"H»0>  =  C*H'0»,C"H»0>. 
CAnouRS.     Compt.  rend,  44,  1253;  Pharm,  Centr,  1857,  585. 

Formation  and  Preparation,  Salicyloue  acid,  heated  with  chloride  of 
acetyl,  is  briskly  attacked,  with  disengagement  of  hydrochloric  acid  and 
formation  of  a  beautifully  crystallising  substance. 

Properties.     Perfectly  neutral  needles.     Can  be  distilled. 

Cahoare. 


18  C     

8  H     

...  108     ....     65-85 

...         o      ....         4  *  /  o 

a.                 b, 

65-82     ....    66-05 

4-85     ....       4-82 

6  O     

...     48     ....     29-37 

29-33    ....     29-13 

C«H80«  164     ....  100-00 

b  wM  previously  distilled  at  a  red  heat  over 
Isomeric  with  cumaric  acid,  and  with  anhjd 

10000     ....  100-00 

anhydrous  baryta, 
rous  acetobenzoie  add. 

Decompositions.  1.  Not  altered  by  aqueous  ammonia^  by  aqueous, 
alcoholic^  or  solid  potash,  or  even  by  anhydrous  baryta  at  a  red  heat.  — 
2.  It  is  violently  attacked  by  bromine,  chlorine,  and  fuming  nitric  acid, 
forming  substitution-products  which  crystallise  well. 

Combinations.  Acetosalicyl  does  not  dissolve  in  water.  It  scarcely 
dissolves  in  cold,  more  readily  in  boiling  alcohol,  and  crystallises  in  beau- 
tiful needles  on  cooling. 

According  to  Schiiler  {J.  pr.  Chem.  72,  258),  pure  chloride  of  acetyl 
does  not  act  upon  salicylous  acid  in  the  cold,  but  forms  when  heated  with 
it,  a  brown  unctuous  mass  which  does  not  yield  acetosalicyl.  On  the 
other  hand,  chloride  of  acetyl  containing  terchloride  of  phosphorus, 
becomes  heated  in  contact  with  salicylous  acid,  evolving  hydrochloric 
acid,  and,  forming  as  it  cools,  a  crystallisable  product  which  has  all  tbe 
properties  of  Cahours*  acetosalicyl,  but  contains  on  the  average  73*33  per 
cent,  carbon,  and  4*67  per  cent,  hydrogen ;  hence  Schuler  ascribes  to  it 
the  formula  C»*H"0*  (calculation  73-47  p.  c.  C.  and  4-76  p.  c.  H).  Tho 
same  body  is  formed,  though  more  slowly,  by  adding  phosphorous  acid  to 
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salicylous  acid  mixed  with  chloride  of  acetyl^  and  separates  on  evapora- 
tion in  oily  drops  which  soon  change  into  a  crystalline  solid,  ana  are 
obtained  pure  by  washing  with  water  and  repeated  crystallisation  from 
alcohol.  —  Brilliant  white  prisms,  often  an  inch  long,  which  melt  at  130°, 
and  become  solid  and  crystalline  on  cooling.  They  lose  scarcely  any 
weight  at  1 10°. 

This  body  does  not  appear  to  be  decomposed  by  a  stronger  heat.  It  is 
not  changed  hy  potash,  soda,  or  ammonia,  by  dilute  acids,  hy  peroxide  of 
lead,  or  by  terchloride  of  phosphorus.  Oil  of  vitriol  dissolves  the  crystals, 
disengaging  the  odour  of  salicylous  acidj  the  solution  filtered  after  satu- 
ration with  chalk,  or  carbonate  of  baryta^  colours  sesquichloride  of  iron 
violet.  Chloride  of  zinc  at  the  boiling  heat  acts  like  oil  of  vitriol.  Con- 
centrated  nitric  acid  forms  picric  acid;  chromic  acid  forms  salicylous  acid. 
On  boiling  with  dilute  hydrochloric  acid  and  chlorate  of  potash,  there  is 
gradually  formed  a  yellow  resin,  which  smells  like  chiorokinone,  and 
separates  from  its  solution  in  boiling  alcohol  in  pale  yellow  nodules* 
These  crystals  are  not  chloranil;  they  are  not  altered  by  sulphurous  acid, 
ammonia,  or  potash,  and  melt  into  oily  drops  when  heated. 

The  compound  does  not  dissolve  in  water,  but  little  in  cold  alcohol, 
more  abundantly  in  boiling  alcohol.  It  dissolves  in  alcoholic  potash, 
whence  it  is  precipitated  by  water.  It  dissolves  readily  in  ether. 
(Schiiler.) 


COMPOUNDS  CONTAINING  18  AT.  CARBON. 

Primary  Nucleus  C"H'. 
Azo^ucletis  C"NH». 

Ghinoline. 

C"NH'  =  C"NH^H«. 

RuNGE  (1834).     Pogg,  31,  ^S, 

Gerhardt.     Ann,  Pharm.  42,   310;   44,  279;   J.  pr.  Chem.  28,  76; 

N,  Ann.  Chim.  Phys.  7,  252;  Bev.  scient.  10,  186;  Compt,  Chim. 

1845,30. 
A.  W,  HoFMANN.     Ann,  Pharm.  47,  31;  N,  Ann.  Chim.  Phys.  9,  120; 

Ann,  Pharm.  53,  427;  74,  15. 
Bromeis.     Ann.  Pharm.  52,  130. 
Laurent.     iV.  Ann.  Chim.  Phys.  19,  367. 
Gr.  Williams.     CJiem,  Oaz.  1855,  301  and  325;  J.  pr,  Chem.  QQ,  334; 

N.  Ann,  Chim.  Phys.  45,  488;  Chem.  Gaz.  1856,  261  and  281; 

J'  pr.  Chem,  69,  355, 
v.  Babo.    J.  pr.  Cliem.  72,  73. 

Chinolin,     Leueol  (Runge).     Quinoleine  (Qeriiardt). 

Discovered  by  Runge,  in  1839,  in  coal-tar;  £^erhardt  (1842)  obtained 
it  by  distilling  quinine  or  cinchonine  with  hydrate  of  potash.     Runge's 

R  2 
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leucol  was  found,  in  an  elaborate  investigation  by  Hofmann,  to  be  iden- 
tical with  Qerhardt's  chinoline.  The  mixed  nature  of  the  chinoline 
obtained  from  cinchonine,  first  ^  noticed  by  Laurent,  was  proved  by 
Greville  Williams  to  exist,  not  only  in  these,  but  also  in  that  prepared 
from  coal-tar;  hence  all  statements  with  the  exception  of  those  of 
6r.  Williams  refer  to  impure  chinoline. 

Ibrmation,  1.  In  the  dry  distillation  of  coal^  in  which  case  it  mixes 
with  the  coal-tar.  (Runge.)  —  2.  In  the  distillation  of  quinine^  cincho- 
nine,  and  strychnine  with  hydrate  of  potash.  (Gerhardt.)  —  3.  By  the 
electrolysis  of  nitrate  of  cinchonine.  (v.  Babo.)  The  liquid  which  has 
been  exposed  to  the  zinc-pole  is  deep  reddish  brown,  and  contains  much 
separated  resin.  When  this  is  removed  and  potash  added,  the  liquid 
yields  by  gentle  heating  a  caking  precipitate,  and  evolves  an  odour  of 
ammonia,  and  then  at  a  stronger  heat  an  odour  of  chinoline;  the  liquid 
decanted  from  the  precipitate  and  distilled,  yields  an  alkaline,  milky 
distillate,  together  with  drops  of  oil,  which,  both  by  their  odour  and 
by  their  reaction  with  sulphate  of  ethyl  (p.  247)  are  proved  to  be 
chinoline.  (von  Babo.)  —  4.  On  distilling  thialdine  with  hydrate  of 
lime,  being  recognisable  by  its  odour  and  by.  the  formation  of  the 
platinum-salt.  (Wohler,  and  Liebig,  Ann,  Pharm.  61,  5.)  —  5.  In  the 
dry  distillation  of  trigenic  acid  or  trigenate  of  silver,  chinoline  passes 
over,  having  a  sharp  taste  and  strong  alkaline  reaction;  after  redistilla* 
tion  with  caustic  potash,  it  floats  on  the  distillate  in  colourless  oil-drops, 
which  dissolve  in  hydrochloric  acid,  and  form  a  crystalline  double  salt 
with  bichloride  of  platinum.  (Liebig  and  Wohler,  ^nn.  Phann.  59,  289.) 
—  6.  Chromate  of  pelosine  decomposes  at  a  temperature  somewhat  above 
100°,  giving  off  chinoline  and  carbolic  acid,  and  leaving  chromic  oxide 
mixed  with  charcoal.  (Bodeker,  Ann,  Pharm.  G9,  .59.)  —  7.  Berberin 
distilled  with  milk  of  lime  or  hydrated  oxide  of  lead,  yields  chinoline, 
recognisable  by  its  odour  and  by  the  deportment  of  the  distillate 
slightly  acidulated  with  hydrochloric  acid,  towards  chloride  of  mercury. 
(Bodeker,  Ann,  Pliarm,  69,  43.) 

Preparation,  1.  From  Quinine  or  Cinchonine.  —  a.  When  1  part 
of  quinine  is  heated  to  ebullition  with  4  parts  of  hydrate  of  potash  and 
1  part  of  water,  the  quinine  turns  brown,  evolves  hydrogen,  swells  up,  and 
yields  a  distillate  of  water  containing  ammonia  and  feebly  coloured  chitio- 
line,  which  is  freed  from  the  admixed  ammonia  by  exposure  to  the  air  for 
24  hours.  (Gerhardt.)  — 5.  When  one  part  of  cinchonine  is  distilled  with 
3  parts  hydrate  of  potash  and  one-fourth  part  water,  a  considerable  quan- 
tity of  water  passes  over  at  first,  then  the  residue  froths  up,  gives  off 
hydrogen  abundantly,  assumes  a  purple-red  colour,  and  yields  a  distillate 
of  chinoline  mixed  with  water..  A  few  drops  of  water  are  frequently 
added  (since  the  retort  would  otherwise  be  attacked,  and  ammonia  and 
a  brown  burnt  mass  be  formed)  and  the  distillate  containing  a  little 
ammonia  is  rectified.  This  distillate  becomes  turbid  when  heated,  gives 
off  water  and  all  the  ammonia,  then  becomes  clear,  and  yields  first 
aqueous  and  afterwards  anhydrous  chinoline.  (Bromeis.)  Or  powdered 
cinchonine  is  gradually  added  to  hydrate  of  potash,  which  is  heated  in  a 
retort  till  it  melts,  and  then  to  a  higher  temperature  till  the  cinchonine 
becomes  brown  and  emits  stifling  vapours.     (Gerhardt.)  J 

According  to  Gr.  Williams,  all  the  chinoline  obtained  by  the  first 


CHINOUNB.  245 

method  is  a  mix  tare  of  sereral  bases;  he  therefore  subjects  the  crude  chiuo- 
line  obtained  by  the  gradual  distillation  of  cinchouine  with  hydrate  of 
potash  to  ebullition  with  acids  for  several  days^  by  which  process  pyrrhol 
is  driven  off.  The  dry  chinoline  afterwards  ^leparated  begins  to  boil  at 
1 49° y  but  does  not  pass  over  in  considerable  quantity  till  the  boiling 
point  rises  to  183°.  Williams  therefore  separates  it^  by  (200  times) 
repeated  fractional  distillations,  into  several  portions,  the  lowest  of  which 
4>oi]s  between  154° — 160%  and  the  highest,  which  is  the  largest  quantity, 
at  271%  Of  these  fractions,  that  which  distils  below  165°  contains 
lutidine,  with  a  little  pyridine  and  picoline;  that  between  177^  and  182° 
contains  collidine,  which  is  also  found  in  the  products  up  to  199°;  and  that 
portion  which  distils  above  199°,  especially  that  between  216°  and  243% 
consists  of  chinoline  and  lepidine,  the  latter  of  which  substances  is  chiefly 
found  in  the  part  boiling  above  270°.  For  the  preparation  of  chinoline 
(and  of  the  other  bases)  in  a  perfectly  pure  form,  he  converts  the  indivi- 
dual  fractions  into  platinum  double  salts,  and  effects  the  separation  of  the 
bases  by  fractional  crystallisation. 

2.  From  Coal- taiM>il,  —  (Comparexi,217,6.}  —  a.  The  oily  mixture  of 
aniline  and  chinoline  (leucol)  obtained  accoraing  to  xi,  247,  3,  is  distilled 
until  a  drop  passing  over  no  longer  forms  a  blue  colour  with  hypochlorite 
of  lime;  all  the  aniline  has  then  passed  over,  together  with  some  portion 
of  the  chinoline,  and  chinoline  alone  remains  behind.  This  residue  is 
distilled  with  a  fresh  receiver,  dehydrated  by  leaving  it  for  some  days 
in  contact  with  hydrate  of  potash,  and  twice  rectified  in  a  stream  of 
hydrogen.  (Hofmann.)  —  5.  The  mixture  of  aniline  and  chinoline, 
obtained  according  to  xi,  248,)9,  is  converted  into  the  oxalate  ;  the 
mother-liquor,  decanted  from  the  oxalate  of  aniline  which  has  crystallised 
out,  is  distilled  with  potash,  the  receiver  being  changed  when  the  distil- 
late no  longer  blues  hypochlorite  of  lime;  and  the  chinoline  which  then 
distils  over  is  collected  apart.     (Hofmann.) 

Since  coal-tar-oil  contains,  besides  chinoline,  the  homologous  bases 
lepidine  and  ciyptidine,  as  well  as  many  others,  Greville  Williams  treats 
50  gallons  of  oil  of  a  very  high  boiling  point  and  higher  specific  gravity 
than  water,  with  sulphuric  acid;  distils  the  acid  liquid  with  lime;  and 
takes  from  the  distillate  the  portion  which  sinks  to  the  bottom  in  water 
for  further  manipulation.  He  decomposes  the  admixed  bases  of  the  aniline 
series  with  nitrite  of  potash  and  hydrochloric  acid;  pours  off  the  acid 
liquid  from  the  heavy  oil  containing  hydrate  of  phenyl;  expels  non-basic 
admixtures  by  passing  steam  through  the  liquid ;  filters  the  residue 
through  charcoal;  and  separates  the  bases  by  means  of  hydrate  of  potash. 
These  bases,  when  separated  from  the  aqueous  solution  and  dried  over 
sticks  of  caustic  potash,  give,  after  more  than  1 00  fractional  distillations, 
portions  boiling  between  177°  and  274°;  and  from  these  the  chinoline  is 
separated  in  the  manner  above  described  (1). 

ProperHes.  Transparent,  colourless,  mobile  oil  (Runge),  which 
neither  thickens  nor  freezes  at  20°.  (Hofmann,  Bromeis.)  Sp.  gr.  1081  at 
10°  (Hofmann),  1*084  at  16°.  (Bromeis.)  Refracts  light  very  strongly, 
like  bisulphide  of  carbon.  Index  of  refraction  =  1*645.  (Hofmann.^ 
Conducts  the  electric  current  even  less  readily  than  aniline.  (Hofmann.) 
Boils  steadily  at  about  238°  (Gr.  Williams},  with  slight  decom- 
position at  239°  (Hofmann),  and  evaporates  even  at  ordinary  tempera" 
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tures;  hoDoe  tbe  oil-Btain  prodaoed  by  ofainoline  on  paper  soon  diaappean. 
(Bromeis.)  The  yapour-density  of  chinoline  boiling  between  238'' —  243 
is  4*519.  (Gr.  Williams.)  Chinoline  has  a  penetrating  odour,  recalling 
tliat  of  phosphorus  and  that  of  hydrocyanic  acid  (Runge)  ;  like  St. 
Ignatius'  beans  (Qerhardt),  like  bitter  almond-oil  (Hofmann),  ultimately 
suggestive  of  hydrocyanic  acid.  (Bromeis.)  Its  taste  is  sharp  and  very 
bitter  (Oerhardt);  more  burning  than  that  of  aniline.  (Honnann.)  It 
does  not  appear  to  be  poisonous.  (Gerhardt.)  The  aqueous  solution 
kills  leeches.  0*5  gr.  with  water  in  the  stomach  of  a  rabbit  produces 
convulsive  jerking  back  of  the  head,  prostratiop  of  strength  lasting 
several  hours,  no  enlargement  of  the  pupil^  after  which  the  animal 
recovers.  When  introduced  into  the  eye,  it  produces  contraction  of  the 
pupil.  (Hofmann.)  Chinoline  produces  an  alkaline  reaction  in  litmus 
and  turmeric  (Gerhardt,  Bromeis)  ;  only  on  dahlia  paper.  (Hofmann.) 
Does  not  colour  either  aqueous  hypochlorite  of  lime  or  pine-wood. 
(Runge.) 


Hoffmann. 

Bromeis. 

mean. 

mean. 

l^om  coaUiar, 

From  cincAoniM. 

18  C     

108     ....    83-72 

82-36     ... 

82-76 

N    

14    ....     10-85 

n-27 

7  H    

7     ....       5-48 

6-30    ... 

6-oe 

CWNH7    129    ....  100-00    99-93 

Vol.  Density. 

C-vaponr 18     7-4880 

N-gai   1     0-970ft 

H-ga»    7     0-4851 

Chinolme-vapour 2     8-9437 

1     4-4718 

The  older  formulsB  were  C"NH8,  proposed  by  Hofmann ;  C"NH"0,  by  Gerhardt; 
CMNH«,  by  Bromeis;  and  lastly,  C^NH^  by  Laurent,  and  C^^NH'  by  Gerhardt. 
(Draii^f  4,  149.)  According  to  Gr.  Williams,  the  chinoline  of  Hofmann  and  Bromeis 
contained  lepidine. 

Decompositums.  1.  Chinoline,  when  set  on  fire,  bums  with  a  luminous 
smoky  flame.  (Hofmann.)  —  2.  It  becomes  resinised  in  the  air.  (Hof- 
mann.) —  3.  It  undergoes  considerable  alteration  when  distilled  alone 
(Gerhardt) ;  leaves  a  slight  yellow  residue.  (Hofmann.)  The  change 
observed  by  Oerhardt  depends^  according  to  Bromeis^  on  a  separation  of 

water.        Gr.   Williams  was  also   able  to  determine  the  vapour  density,   in   which 
Hofmann  failed,  probably  on  account  of  impurity  of  his  chinoline.     (See  aboTe.) 

4.  Chlorine  instantly  changes  chinoline  into  a  black  resin,  with 
violent  disengagement  of  heat  and  evolution  of  hydrochloric  acid. 
(Hofmann.)  Chinoline  dropped  into  a  vessel  containing  chlorine,  forms 
a  yellow  oil,  which  is  decomposed  by  water,  leaving  a  white  insoluble 
substance.     (Gr.  Williams.) 

5.  Bromine  forms  with  chinoline  and  aqueous  salts  of  chinoline,  a 
resiu  similar  to  that  produced  by  chlorine,  this  resin,  which  is  insoluble 
in  water  but  dissolves  in  alcohol  and  ether,  separating  out  as  an  amor- 
phous mass.    (Hofmann.) 
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6.  On  treating  aqueous  obinoline  with  a  mixture  of  hydrochloric  cieid 
and  chloraie  of  potcuh,  the  liquid  is  rapidly  covered  with  a  layer  of 
orange-red  oil,  which  solidifies  on  cooling  to  a  tough  mass  which  is 
insoluble  in  water,  but  easily  soluble  in  warm  alcohol,  and  on  cooling 
from  this  solution,  forms  an  amorphous  precipitate  which  does  not  yield 
picric  acid  when  treated  with  nitric  acid.     (Hofmann.) 

7.  By  fuming  nitric  cund  ch incline  is  but  slowly  attacked  (so  that 
even  after  &ye  times  pouring  back  the  acid  which  has  distilled  ofi*,  potash 
still  separates  most  of  the  chinoline  unaltered)  but  is  ultimately  con- 
verted, if  the  acid  is  in  great  excess,  into  a  brown,  bitter,  resinous  mass, 
which  can  be  drawn  out  into  threads,  becomes  brittle  on  cooliug,  dis- 
solves easily  in  potash,  but  is  not  picric  acid.  (Hofmann.)  Fuming 
nitric  acid  acts  violently  on  chinoline,  and  converts  it  into  a  splendid  mass 
of  crystals,  but  docs  not  form  any  products  of  decomposition.  (Or. 
Williams.) 

8.  Chinoline  immediately  takes  fire  in  contact  with  dry  chromic  acid. 
It  is  resinized  by  aqueous  chromic  acid.     (Hofmann,  see  page  249.) 

9.  Permanganate  of  Potoih  decomposes  chinoline  into  oxalic  acid  and 
ammonia.     (Hofmann.) 

10.  Potcusinm  dissolves  in  chinoline  with  evolution  of  hydrogen,  but 
without  colouring.  On  melting  potassium  in  chinoline  vapour,  cyanide  of 
potassium  is  formed.  Chinoline  vapour  passed  over  burnt  tartar  remains 
for  the  most  part  unchanged,  but  forms  a  small  quantity  of  cyanide  of 
potassium.     (Hofmann.) 

11.  Chinoline  passed  over  red-hot  quick  lime  (Hofmann),  or  soda-lime 
(Bromeis),  suffers  little  or  no  decomposition. 

12.  Enclosed  in  a  sealed  tube  with  iodide  of  methyl,  and  heated  for 
ten  minutes  to  100°,  chinoline  is  changed  into  crystals  of  hydriodate  of 
methyl  chinoline.  In  like  manner,  it  is  converted  by  iodide  of  ethyl  into 
hydriodate  of  ethyl-ch incline,  and  by  iodide  of  amyl  into  hydriodate  of 
amyl-chinoline.     (Williams.) 

13.  Chinoline  becomes  warm  when  mixed  with  nUphate  of  methyl 
(sometimes  disengaging  vapour  of  me  thy  lie  ether  and  methylio  alcohol), 
and  forms,  if  complete  combination  has  been  promoted  by  heat,  a  liquid 
soluble  in  water,  which,  when  excess  of  sulphate  of  methyl  is  present, 
deposits  separate  crjrstals.  The  liquid  is  rendered  turbid  by  potash  or 
baryta,  and  separates  oil-drops,  which  at  first  become  red,  then  green,  finally 
violet,  and  when  heated  pass  into  a  beautiful  violet  resin,  Methylwnsine, 
with  formation  of  sharp,  strongly  smelling,  condensable  vapours.  At  the 
same  time,  a  brown  resin  and  a  sulphomethylate  are  formed.  Chinoline 
heated  to  boiling  with  tvlphate  of  ethyl,  forms  a  colourless  liquid,  which 
on  boiling  with  strong  caustic  potash,  deposits  a  violet  resin,  ethyUrisinCy 
insoluble  in  ether,  and  a  brown  resin  soluble  in  ether,  while  a  sulpho- 
vinate  remains  dissolved,  and  a  sharp,  neutral  oil,  sinking  in  water, 
passes  over,  which,  if  immediately  mixed  with  bichloride  of  platinum 
yields  beautiful  needles,  but  soon  decomposes,     (v.  Babo.) 

14.  Chloride  of  acetyl  acts  violently  on  chinoline,  forming  a  crystalline 
very  deliquescent  mass.     (Williams.) 

15.  With  Anilocyanic  add,  chinoline  solidifies  into  a  crystalline  mass 
of  carbanilide-carboh incline.     (Hofmann.) 

Combinations,  With  Water, — a.  Monohydrated  Chinoline,  —  When 
chinoline  saturated  at  0°  with  water  is  heated  to  100°,  water  and  a 
little  chinoline  escape,  and  the  chinoline  becomes  quite  dear.     (Bromeis.) 
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BromeU. 


...  108 

....     78-26    .... 
....     10-14 

....         0*oO      •••. 

5-80 

meanm 
....     78-02 

N 

...     14 

6'48 

O  —.. 

•  ••           o 

a^H' 

+ 

Aq 

...  138 

....  100-00 

This  hydrate  rexnuns  limpid  and  mobile  at  20^  (Bromeis.)  It  is 
decomposed  by  distillation  into  water  and  anhydrous  chinoline. 

6.  Terhydrated  Chinoltne,  —  Chinoline  shaken  np  with  cold  water  at 
0°  forms  a  clear  oil  saturated  with  water,  which  becomes  turbid  at  15°, 
with  separation  of  water.    (Bromeis.) 

Bromeu. 
mean, 

18  C  lOS  ....  69-23  69-77 

N 14  ....  8-97 

10  H 10  ....  6-42  7'08 

4  O  24  ....  15-38     

CWNH'  +  3Aq 156     ....  100*00 

Compare  also  Laurent  (N.  Ann.  Chim.  Phye,  19,  367)»  and  Gerhardt  (2Vat/^,  4» 
149)j  who  doubt  the  exiatenoe  of  definite  hydrates. 

Aqueous  Chinoline.  —  Chinoline  is  but  sparingly  soluble  in  water 
(Gerhardt);  more  soluble  in  hot  than  in  cold  water.  (Hofmann.)  The 
alkaline  solution  becomes  milky  when  more  chinoline  is  added  to  it. 
(Gerhardt.)     Ether  extracts  it  from  the  water.     (Hofmann.) 

Chinoline  dissolves  phogphorusy  sulphur,  and  arsenic  like  aniline.  It 
mixes  in  all  proportions  with  bisulphide  of  carbon.     (Hofmann.) 

Chinoline  unites  with  acids,  the  mixture  becoming  heated,  and  forms 
the  chinoline-salts.  (Hofmann.)  It  precipitates  the  salts  of  alumina, 
and  renders  lead-salts  and  ferrous  sulphate  slightly  turbid.  It  precipitates 
ferric  salts  (Hofmann);  aqueous  chinoline  precipitates  nitrate  of  silver, 
but  not  ferric  nitrate.  (Gerhardt)  —  The  salts  of  chinoline  crystallise 
readily  (Gerhardt,  Williams);  with  difficulty. .  (Hofmann.)  When  pre- 
pared by  saturating  chinoline  with  acid,  they  smell  of  vegetable  juice, 
but  not  after  recrystallisation.  (Gerhardt)  The  fixed  alkalies  separate 
chinoline  from  them,  which  forms  a  clear  oily  layer  after  some  time  only; 
similarly  ammonia  decomposes  them  at  a  moderate  heat,  but  at  a  high 
temperature  ammonia  is  expelled  by  chinoline.  (Hofmann.)  From  dry 
chinoline-salts  aniline  evolves  the  odour  of  chinoline.     (Hofmann.) 

Sulphate  of  Chinoline.  —  Beautiful,  white,  radiating  crystals,  easily 
soluble  in  water  and  alcohol.  (Gerhardt) — Anhydrous,  aqueous,  or 
alcoholic  chinoline,  mixed  with  sulphuric  acid,  leaves  a  viscid  syrup  when 
evaporated  over  oil  of  vitriol.  From  an  ethereal  solution  of  chinoline, 
strong  sulphuric  acid  precipitates  a  gummy  liquid,  which  sinks  down, 
and  after  standing  under  the  ether  for  a  few  days  solidifies  into  a  deli- 
quescent crystalline  mass.     (Hofmann.) 

HydrochloraU  of  Chinoline, —Chinoline  forms  slight  fumes  with  hydro- 
chloric acid.  (Hofmann.)  Slender  needles.  (Gerhardt)  Chinoline,  whether 
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anhjdrona  or  in  aqneons  solation,  violently  absorbs  dry  hydrochloric  acid 
gas,  with  disengagement  of  heat.  On  cooling,  the  mass  soon  solidifies  to 
white  crystals,  which  take  np  more  hydrochloric  acid,  become  red  and 
liquid,  and  on  again  cooling,  solidify  to  a  radiant,  deliquescent  and  strongly 
acid  crystalline  mass.  Hydrochloric  acid  appears  therefore  to  form  with 
chinoline  both  an  acid  and  a  nentral  salt.  (Bromeis.)  Chinolino 
saturated  with  hydrochloric  acid  dries  to  a  thick  syrup  in  the  vacuum  of 
the  air-pump.  When  dry  hydrochloric  acid  is  passed  over  chinoline 
dissolved  in  ether,  hydrochlorate  of  chinoline  precipitates  in  heavy 
viscous  drops,  which  after  a  while  become  slightly  crystalline.   (H ofmann .) 

Nitrate  of  Chinoline^  —  Slender  needles.  (Qerhardt.)  The  amber- 
yellow  solution  of  chinoline  in  dilute  nitric  acid  yields,  on  evaporation 
over  oil  of  vitriol,  concentrically  grouped  needles  which  may  be  obtained 
white  and  dry  by  pressing  between  paper,  and  are  readily  crystallised 
from  alcohol.  Exposed  to  the  air,  they  become  blood-red.  When  care- 
fully heated,  they  melt  to  a  clear  oil,  and  if  further  heated,  they  form  » 
colourless  gas,  which  on  cooling  covers  the  sides  of  the  tube  with  a 
crystalline  deposit.  (Hofmann.)  The  solution  of  chinoline  in  excess 
of  nitric  acid  leaves,  on  evaporation  in  the  water-bath,  a  pasty  mass 
which  solidifies  on  cooling,  and  from  the  hot  alcoholic  solution  of  which, 
white  needles  are  obtained,  permanent  in  the  air,  not  fusible  at  100°,  and 
consisting  of  C^'NH',HO,NO'.  (Williams.)  The  salt  dissolves  easily 
in  water  and  alcohol,  but  is  insoluble  in  ether.     (Hofmann.) 

Ckromate  of  Chinoline.  —  Chromic  acid  forms  with  chinoline  a  yellow 
crystalline  precipitate.  (Gerhardt,  Hofmann.) — Bichromate.  —  Excess 
of  dilute  chromic  acid  precipitates  from  chinoline  a  small  quantity  of  a 
resinous  matter  which  oecomes  crystalline  when  rubbed  with  a  glass  rod^ 
dissolves  in  boiling  water  after  filtering  and  washing,  and  is  deposited 
in  brilliant  needles  on  cooling.  Detonates  when  he<)ted,  but  not  after 
addition  of  hydrochloric  acid.  (Williams.)  Williams  could  not  obtain 
a  crystallised  compound  with  the  chinoline  from  gas-tar,  even  when  tho 
impurities  which  could  be  destroyed  by  chromic  acid  were  removed,  but 
only  oily  drops. 

At  100.  WUliams. 

18  C  108  ....     45-11     45-08 

N  14  ....  5-84 

8H  8  ....      3-34     3-49 

2  Cr  53-4  ....     22-31     22-34 

7  O  56  ....  23-40 

C«NH7,HO,2CrO»  .......  239-4  ....  100-00 

Chloride  of  Uranyl  with  Hydrochloraie  of  Chinoline.  —  On  mixing 
concentrated  solutions  of  ammonio-chloride  of  uranyl  and  hydrochlorate 
of  chinoline,  the  liquid  solidifies ;  from  dilute  solutions  beautiful  yellow 
prisms  are  obtained.     (Or.  Williams.) 
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At  100?.  WiUianu. 

18  C  108  ....  3205    31-87 

N 14  ....      4-15 

8  H  8  ....      2-37     2-77 

2  CI 71  ....  21-07     20-97 

2  U 120  ....  85-61 

2  O 16  ....       4-75 

C"NH7,HC1,U202C1 337    ....  100-00 

Ghinoline  produoes  with  terehioride  of  antimony  a  white  precipitate 
which;  when  dissolved  in  boiling  hydrochloric  acid,  is  obtained  in 
crystals  on  cooling.     (Hofmann.) 

Chloride  of  Cadmium  with  HydroehloraU  of  Ohinoline,  —  The  con- 
centrated solntions  of  the  two  salts  solidify  to  a  pulp  when  brought 
together;  the  dilute  solutions  yield  white,  permanent  needles  an  inch 
long,  which  at  100°  give  off  2  At.  water,  and  then  consist  of 
C^^NH\HCl,2CdGl,  and  volatilise  completely  at  a  higher  temperature. 
Sparingly  soluble  in  alcohol.     (Williams.) 

With  protochloride  of  tin,  hydrochlorate  of  chinoline  produces  a 
yellow  heavy  oil  which  afterwards  becomes  crystalline,  and  dissolves 
with  difficulty  in  alcohol.     (Hofmann.) 

Chinoline  precipitates  from  iulphate  of  copper,  a  light  blue  compound 
unchanged  by  boiling.  (Hofmann.)  Aqueous  chinoline  does  not  preci- 
pitate sulphate  of  copper.     (Gerhardt.) 

Chloride  of  Mercury  with  Chinoline.  —  Chloride  of  mercury  produces 
in  hydrochlorate  of  chinoline,  a  white,  non-crystalline  precipitate,  and 
the  liquid  separated  therefrom,  deposits  on  evaporation,  spangles  having 
a  satiny  lustre.  (Gerhardt.)  The  white  precipitate  dissolves  readily 
when  warmed,  and  separates  on  cooling  in  beautiful  pearly  plates,  which 
at  a  little  above  the  mean  temperature,  are  at  first  red,  aud  then  become 
black.  (Bromeis.)  Tastes  very  bitter,  and  unpleasantly  metallic;  smells 
of  chinoline. —  The  solution  of  chinoline  in  a  large  quantity  of  alcohol 
is  precipitated  by  chloride  of  mercury.  (With  too  little  alcohol,  a  greasy 
mass  would  be  formed.)  White  crystalline  precipitate  which  is  not 
decomposed  by  boiling  with  water.     (Hofmann.) 

Hofmann. 

18  C  108  ....    27-00    26-49 

N  14  ....  3-50 

7H 7  ....  1-75 

2  CI 71  ....     17-75     17-57 

2  Hg    200  ....     5000     49-90 

C»''NH7,2HgCl  400    ....  100-00 

Gold  salt  of  Chinoline, —  Chinoline  and  hydrochlorate  of  chinoline 
form  a  white  precipitate  with  terehioride  of  gold.  (Gerhardt.)  — 
Delicate,  canary-yellow  needles,  which  are  quite  permanent  in  the  air, 
and  after  drying  at  100°  contain  41*85  per  cent,  of  gold,  and  are  there- 
fore C"H'N,HC1  +  AuCl».  (Calculation  =  42  0  p.  o.  gold).  Sparingly 
soluble  in  water.     (Williams.) 
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PlatinumrioH,  —  When  crude  chinoline  is  dissolved  in  a  sligbfc  excess 
of  b  jdrocblorio  acid,  and  chloride  of  platinam  added,  a  yellow  precipitate 
is  at  once  formed  (crystalline,  according  to  Hofmann  and  Bromeis);  this 
precipitate  is  collected  on  a  filter  and  recrystallised  from  boiling  water, 
which  deposits  it  on  cooling  in  golden  yellow  needles.  (Gerhardt, 
Bromeis.)  Chloroplatinate  of  ammonium,  and  other  impurities  remain 
on  the  filter  (Gerhardt);  they  are  deposited  first  from  the  solutions. 
(Bromeis.)  Hofmann  washes  the  salt  with  alcoholic  ether,  because  water 
and  hydrochloric  acid  dissolve  it  slightly.  —  Wben  pure,  it  is  immediately 
deposited  in  the  crystalline  form  from  the  hot  saturated  solution,  so  that 
the  supernatant  liquor  remains  clear.     (Gerhardt.) 

Golden-yellow  needles  (Gerhardt)  ;  beautiful,  tufted  needles. 
(Bromeis.)  Orange-yellow,  somewhat  lighter  than  chloroplatinate  of 
aniline.  Scarcely  loses  weight  at  1 00^  (Hofmann.)  Dissolves  in  893 
parts  of  water  at  IS'^''  (Williams);  the  aqueous  solution  as  well  as  the 
solution  in  dilute  hydrochloric  acid,  form  nodular  deposits  by  slow  evapo- 
ration. (Gerhardt,  Bromeis.)  Sparingly  soluble  in  alcohol  and  ether. 
(Hofmann.) 


18  C   

N  

8H   

At  IOC*. 

108      ....     32-22 

14      ....      418 

8      ....       2-39 

/r< 

Gerhardt.          Bromeis. 
om  Quinine. /irom  Cinehonine, 
mean,              meon. 

32-65     33-36 

4-42     406 

3-19     2-74 

Pt  

3  CI  

98-7  ....     29-44 

106-5  ....    31*77 

.    27-94     28-33 

CWNH7,HCl  +  PtCl«  ....  835-2  ....  100-00 

Hofmann.  Williams. 

from  Coat'tar.  from  CmehoniHe, 
At  100®.  mean. 

18  C  108  ....  32-22  32-06    82-86 

N  14  ....  4-18 

8H  8  ....  2-39  2-58     2-74 

Pt  98-7  ....  29-44  29-19     29-29 

3  CI  106-5  ....  31-77  30-96 

C»NH7,HCl  +  PtCl2...'.  335-2  ....  10000 

When  prepared  from  cinehonine,  it  contains  27*69  ;  from  strychnine  27*58  p.  c. 
platinum.  (Gerhardt.')  According  to  'Williams,  it  always  contains  chloroplatinate  of 
lepidine,  unless  this  base  has  been  removed  by  fractional  crystallisation.  lAurent  also 
obsenred  that  the  platinum-salt  of  chinoline  contained  two  kinds  of  crystals. 

FaUadium-salt.  —  Chinoline  precipitates  chloride  of  palladium  like 
aniline.  (Hofmann.)  Chestnut-brown  crystals  which  contain  20*96  p.  o. 
Pd  and  are  therefore  C"NH^HCl,PdCl.  (Calculation  =  21*18  p.  c.) 
Sparingly  soluble  in  water.     (Williams.) 

Oxalate  of  Chinoline.  —  Slender  needles,  which  emit  a  phosphoric 
odour  in  contact  with  the  moist  skin.  Crystallises  readily.  (Range.) 
Confused,  radiating,  unctuous  mass,  which  dissolves  easily  in  water^ 
alcohol  and  ether.  (Hofmann.)  —  Binoxaiate.  —  Obtained  by  dissolving 
24*3  parts  of  chinoline,  and  )6'5  parts  of  dry  oxalic  acid  in  small  quan- 
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tities  of  water  and  evaporating  the  mixed  solutions.  White,  soft,  crystal- 
lino  mass,  converted  by  repeated  recrystallisation  from  alcohol,  into 
lustrous,  silky  needles,  consisting  of  C"H'N,C*H*0*  j  decomposed  at  100® 
with  evolution  of  chinoline.     (Williams.) 

When  chinoline  containing  aniline  is  dissolved  in  alcohol  or  ether, 
and  mixed  with  alcoholic  oxalic  acid,  almost  all  the  oxalate  of  aniline 
is  deposited  after  a  few  hoars,  while  the  oxalate  of  chinoline  remains 
in  solution.     (Hofmanu.) 

Ficrate  of  Chinoline  resembles  picrate  of  aniline  in  every  respect 

FormiaU  of  Chinoline.  —  Chinoline  gives  a  yellowish  brown  precipi- 
tate with  infusion  of  galls.  (Hofmann.)  White  flocculent  precipitate 
which  dissolves  in  boiling  water  and  in  alcohol.     (Gerhardt.) 

Chinoline  mixes  in  all  proportions  with  alcohol  and  ether  (Gerhardt), 
also  with  wood-spint,  cddehyde  and  acetone,  (Elofmann.)  Ether  takes  it 
up  from  the  aqueous  solution.     (Hofmann.) 

It  mixes  with  volatile  (Gerhardt)  and  fatty  oils  (Hofmann);  dissolves 
common  camphor,  and  resin  like  aniline,  but  not  copal  or  caoutchouc 
It  does  not  coagulate  albumen.     (Hofmann.) 


Conjugated  compounds  containing  the  nucleus  C"NH'. 

Methylohinoline. 

C«>NH»  =  C»»(C»H»)NH*,H^ 
Gr.  Williams.     /.  pr.  Chem,  69,  360. 

Formechinolin,  Methylchinolin, 

Known  only  in  combination  with  acids. 

PreparaiUm  of  Hydriodate  of  MethyUhinoline.  —  When  chinoline  is 
heated  with  iodide  of  methyl  in  a  sealed  tube  to  100®  for  ten  minutes, 
beautiful  crystals  of  hydriodate  of  methylchinoline  are  obtained. 

This  salt  is  decomposed  by  oxide  of  silver,  forming  iodide  of  silver, 
and  an  unstable,  strongly  alKaline  solution,  which,  when  heated  with 
potash,  produces  a  suffocating  odour,  probably  arising  from  methylamine. 

Platinum-Bait.  —  The  solution  of  crystallised  hydriodate  of  methyl- 
chinoline is  decomposed,  first  by  nitrate  of  silver,  and  then  by  hydro- 
chloric acid;  on  then  adding  bichloride  of  platinum,  a  sparingly  soluble 
platinum-salt  is  obtained.     (Williams.) 


20  C     

120      ....     34*33    .. 

WUIiams. 
34*59 

N    

10  H     

14      ....      4-01 

10      ....      2-86    . 

3-06 

Pt   

3  CI    

99      ....     28-33     .. 

106'5  ....     30*47 

28-20 

C»H»N,HCl  +  PtCT  ....  349-5  ....  10000 
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Appendix  to  Melhylchinoline, 

Mefhylirisine. 

VON  Babo.    J.  pr.  Ohenu  72, 18. 
Fannatian  (p.  247,  13). 

Preparation,  Cbinoline  is  heated  with  sulphate  of  methyl  until 
combination  has  taken  place,  and  potash  or  baryta  is  added  to  tho 
lianid  :  the  violet  resin  thereby  formed  is  separated  by  filtration  from  tho 
alKaline  solution,  and  dissolved  in  water;  sulphuric  acid  is  added  till  the 
violet  colour  disappears,  and  the  whole  is  evaporated  nearly  to  dryness. 
The  residue  treated  with  barytarwater  till  the  sulphuric  acid  is  precipi- 
tated, again  forms  a  violet  solution,  which  is  mixed  with  4  times  its  bulk 
of  absolute  alcohol,  freed  from  baryta  by  carbonic  acid,  then  filtered,  and 
evaporated  to  dryness;  on  subsequently  washing  out  the  residue  with 
ether,  methylirisine  remains  undissolved. 

Properties,  Violet,  tough,  amorphous  mass,  having  a  splendid  coppery 
lustre;  on  exposure  to  the  air,  it  acquires  a  beautiful  green  colour  and  the 
lustre  of  can tharides,  and  when  heated,  becomes  again  violet-brown,  with 
loss  of  water.  In  the  dry  state,  it  can  be  heated  to  150°  without  change. 
Not  volatile  without  decomposition. 

Decompositions,  1 .  Bums  on  platinum,  giving  off  vapours  like  aniline. 
—  2.  Rapidly  decomposed  by  excess  of  acids,  by  oxidising  agents, 
chlorine,  nitric  acid,  and  sesquichloride  of  iron.  —  3.  Decomposed  by 
boiling  in  acid  solution  with  bichloride  of  platinum. 

Dissolves  in  water  with  a  bluish  dark  red  colour,  and  concentrated 
potash-ley  precipitates  methylirisine  from  the  solution  as  a  fiocculent  resin. 
The  concentrated  aqueous  solution  transmits  the  orange  and  yellow  rays 
of  the  spectrum,  part  of  the  blue  near  the  violet,  and  part  of  the  violet 
rays;  after  dilution,  the  orange-coloured  rays  near  the  red,  and  the  yellow 
rays  near  the  green  increase,  those  near  the  green  more  slowly;  the  blue 
rays  lying  near  the  violet  increase  only  after  great  dilution. 

Methylirisine  dissolves  in  acids.  The  concentrated  solution  is  brown, 
the  dilute  solution  colourless.  The  solutions  leave  on  evaporation  an 
amorphous  residue,  which,  when  strong  acids  have  been  used,  retains  a 
portion  of  the  acid. 

By  potash,  carbonate  of  baiy ta,  or  carbonate  of  lime,  they  are  imme* 
diateiy  coloured  blue,  with  loss  of  acid;  by  the  former,  a  resinous  preci- 
pitate is  produced.  They  are  completely  precipitated  by  the  chlorides  of 
mercury  and  of  platinum;  the  violet-grey  precipitates  are  coloured  violet 
by  potash  and  decomposed.  The  solution  in  acetic  acid  gives  off  acid  on 
evaporation,  and  becomes  violet.  The  dilute  aqueous  solution  is  com- 
pletely decolorised  by  a  very  small  quantity  of  free  acid,  and  may  hence 
be  used  instead  of  litmus  for  the  detection  of  free  acid,  or  of  free  alkali, 
which  restores  the  colour. 

Methylirisine  dissolves  readily  in  alcohol,  the  colour  of  the  solution 
varying  n'om  a  violet  to  an  indigo-blne.    The  solution  completely  trans- 
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mits  the  orange,  blae  and  indigo  rays  of  the  spectrum;  after  dilation 
with  alcohol,  the  orange  increases  towards  the  red,  but  not  towards 
the  yellow;  the  blue  also  increases  towards  the  green,  and  only  after 
considerable  dilution,  towards  the  violet.  After  diluting  the  alcoholic 
solution  with  water,  the  orange  increases  towards  the  yellow  and  green  ; 
blue,  more  slowly  towards  the  green,  and  only  when  greatly  diluted 
towards  the  yiolet. 

Methylirisine  is  insoluble  in  ether. 


Ethylchinoline. 

C«NH"  =  C^«(C*H»)NH*,H». 
Gr.  Williams.    J.  pr.  Chem.  6d,  360. 

Vin€chinolin,  —  Supposing  it  to  contain  an  additional  atom  of  hydrogen,  it  would 
become  ethylchinolinammonium.     Known  onlj  in  combination  with  acids. 

Chinoline  treated  with  iodide  of  ethyl,  as  in  the  preparation  of 
hydriodate  of  methylchinoline,  yields,  after  distilling  off  the  excess  of 
iodide  of  ethyl,  crystals  of  hydriodate  of  ethylchinoline.  These  crystals 
are  treated  with  oxide  of  silver  and  water  (if  this  is  done  in  the  water- 
bath,  a  volatile  product  escapes  which  attacks  the  eyes)  and  after  filtering 
off  the  iodide  of  silver,  a  colourless,  strongly  alkaline  solution  of  ethyl- 
chinoline is  obtained. 

The  solution  decomposes  on  evaporation  in  the  water-bath,  assuming 
a  carmine  colour,  emerald-green  on  the  edges,  afterwards  changing  to 
a  beautiful  blue.  It  expels  ammonia  from  sal-ammoniac.  It  precipi- 
tates chloride  of  mercury  and  the  salts  of  lead,  iron  and  copper. 

Hydriodate  of  Ethylchinoline  forms  cubes  when  recrystalliscd  from 
alcohol.     It  is  more  soluble  in  water  than  in  alcohol. 
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At  100^  it  becomes  transiently  blood-red.  It  is  decomposed  by  sul- 
phate of  silver,  forming  iodide  of  silver,  and  a  liquid  which  is  colourless  at 
first,  but  on  evaporation  over  the  water-bath,  assumes  a  carmine  colour, 
dark  blue  at  the  edges,  and  when  dry  leaves  a  blackish -red  mass  having  a 
coppery  lustre.  The  mass  forms  with  water  a  dark  carmine  solution,  which 
is  coloured  scarlet  by  hydrochloric  and  nitric  acids,  and  rose-red  by 
ammonia  :  with  potasn,  it  forms  a  violet  precipitate  which  is  little  soluble 
in  water,  but  dissolves  in  alcohol,  forming  a  carmine-red  solution.  Bi- 
chloride of  platinum  produces  in  the  hydrochloric  acid  solution  of  the 
precipitate,  a  bulky,  insoluble  double  salt  of  a  higher  atomic  weight  than 
the  platinum-salt  of  hydrochlorate  of  ethylchinoline. 

Platinum-salt  of  Ethylchinoline,  —  Qolden  yellow,  sparingly  soluble 
precipitate,  consisting  of  C»»NH",HCl,PtCl».     (Williams.) 
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Appendix  to  Ethylchinoline. 

Ethylirisine. 

V.  Babo.    J.  pr,  Chem.  72,  85. 

Foj^mation.     (p.  247,  IS.) 

Preparation .  1  part  of  chinoline  is  mixed  with  2  parts  of  salphate 
of  ethjl ;  the  miztare  is  heated  to  boiling  till  the  combination  is  com- 
plete; and  the  solution,  mixed  with  excess  of  concentrated  potash  ley,  is 
boiled,  with  continual  agitation,  till  the  separated  ethylirisine  assumes 
a  violet  or  almost  indigo  colour.  The  potash  is  then  poured  off;  the  resi- 
dual resin  again  heated  with  water  and  potash-ley;  the  cherry-red  liquid 
is  decanted  when  cold  ;  and  this  treatment  is  repeated  until  potash  no 
longer  takes  up  any  sulphovinate  (or  methionate  or  ethionate),  that  is, 
when  a  small  quantity  of  the  product  gives,  after  eyaporation  and  ignition, 
little  or  no  reaction  ifor  sulphuric  acid.  The  remaining  resin  is  dissolved 
in  anhydrous  alcohol  and  precipitated  by  the  addition  of  a  large  quantity 
of  ether;  the  ether  poured  off  and  replaced  as  long  as  a  fresh  portion 
becomes  coloured;  and  lastly,  the  mass,  exliausted  with  ether,  is  dissolved 
in  alcohol  and  evaporated  to  dryness.  If  the  residue  still  becomes  moist 
in  the  air — in  consequence  of  retaining  potash, — it  must  be  stirred  with 
a  little  water  and  alcohol,  by  which  the  impurer  part  is  extracted  and 
pure  ethylirisine  left. 

Properties.  Blue  pulverisable  resin,  having  a  coppery  lustre,  stronger 
than  that  of  sublimed  indigo. 

Ethylirisine  appears  to  be  quickly  decomposed  by  ammonia. 

It  is  less  soluble  iu  water  than  m ethylirisine. 

Dissolves  in  acids  with  reddish  brown  colour,  which  disappears  on 
dilution,  and  is  again  brought  out  by  alkalis.  The  solution  in  hydro- 
chloric acid  leaves  a  varnish-like  coating  when  evaporated  in  vacuo. 
With  chloride  of  platinum  it  forms  a  quickly  decomposable  double  salt,  of 
variable  composition. 

It  dissolves  in  alcohol,  forming  a  solution  whose  colour  varies  from 
deep  violet  to  indigo,  and  becomes  cherry-red  on  addition  of  water. 


Amylchinoline. 

Gr.  Williams.     «/'.  pr.  Ghent.  69,  36L 

Mylwhmolin. 

Known  only  in  combination  with  acids* 

A  mixture  of  i  odide  of  amyl  and  chinoline  heated  in  a  sealed  tube  for 
several  hours  to  I OO'',  deposits  beautiful  crystals  of  hydriodate  of  amyl- 
chinoline, which  are  C^NH^^I.     These  crystals,  treated  with  nitrate  of 
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silver  and  then  with  bydrocbloric  acid,  ^ield  the  liydrochlorate,  from 
whose  solution  chloride  of  platinum  precipitates  chloroplatinate  of  amyl- 
chinoline,  which  is  but  sparingly  soluble  in  water,  and  does  not  dissolve 
in  ether-alcobol.  After  drying  at  100^  it  contains  C»NH«^C1,  PtCP. 
(Williams.) 


Primary  Nndeus  C"H". 

Styrone. 

C"H»0»  =  C"H»,H»0«. 

Ed.  Simon.     (1839.)     Ann.  Fharm.  31,  274;  If.  Br.  Arch,  29,  182. 

ToEL.     Ann.  Pharm.  70,  3. 

Stregker.   Ann,  Pharm,  70,  lOj  Compt.  rend,  39,  61;  Ann,  Pharm,  93, 

370;  J,pr.Chcm.62y  448;  Pharm.  Centr.  1854,  672. 
J.  Wolff.    Ann.  Pharm.  75,  299. 
E.  Kopp.     CompL  Chim,  1850,  143. 
ScHARLiNO.     Ann.  Pluirm,  95,  90  and  183. 

Styraxaleohol,  Styracoly  Zimmtalcohol.  Obtained  in  an  impure  state  by  distilling 
Btorax  freed  from  styrol  and  cinnamic  acid  »  styracon. 

Discovered  and  recognized  as  an  alcohol,  by  Simon ;  more  completely  inrestigated 
by  Toel ;  Strecker  then  observed  the  relations  of  styrono  to  cinnamic  acid,  and  fixed 
the  formula.  Declared  by  E.  Kopp  to  be  identical  with  peruTia;  a  statement  disproved 
by  Scharliag. 

Formation.  By  the  decomposition  of  styracin  with  potasb  (Simon, 
Toel);  in  small  quantity  by  boiling  oil  of  cinnamon  with  alcoholic 
potash  (Limpricht,  Lehrbuch,  539). 

Preparation.  1.  When  styracin  dissolved  in  olcobol  is  mixed  with 
a  great  excess  of  soda,  the  liquid  filtered  from  the  cinnamate  of  soda 
thereby  produced,  and  the  filtrate  evaporated,  crystals  of  styrone  separate 
out.  (Simon.)  Wolff  dissolves  styracin  in  boiling  alcoholic  potash, 
mixes  water  with  the  liquid,  filters  off  from  the  cinnamate  of  potash,  and 
separates  the  precipitated  styrone  from  undecomposed  styracin  by  distil- 
lation. 

2.  Styracin  distilled  with  excess  of  concentrated  potash,  begins  to 
froth  up  as  the  heat  is  increased,  while  cinnamate  of  potash  remains  in 
the  retort,  and  is  kept  in  solution,  by  addition  of  water.  From  the 
milky  distillate,  most  of  the  styrone  separates  on  cooling ;  the  rest  \b 
obtained  by  saturating  with  salt  and  agitation  with  ether.  (Toel.)  Wolff 
uses  potash-ley  of  sp.  gr.  1'2  (weaker  leys  give  off  at  first  nothing  but  water;  stronger 
ley  decomposes  the  styrone  itself);  frees  the  residue  from  cinnamate  of  potash  by 
adding  hot  water  from  time  to  time  ;  distils  the  undissolved  portion  with  fresh  potash, 
wlkich  he  keeps  at  the  right  strength  by  addition  of  water ;  shakes  the  whole  distillate 
with  ether,  after  saturation  with  sidt;  leaves  the  ether  to  evaporate  in  a  warm  place;  and 
distils  the  residue  over  chloride  of  calcium.  The  distillate  solidifies  after  a  while  into 
a  hard  crystalline  mass. 

By  distilling  storaz  freed  from  styrol  and  from  cinnamic  acid  with  aqueous  soda- 
ley,  Simon  obtained  a  milky  distillate,  from  which  common  salt  separated  styracone  as  a 
heavy  oil,  which  when  purified  by  filtration  and  rectification,  did  not  exhibit  a  constant 
boiling  point.  (Simon.) —  It  boils  at  230%  contains  on  an  average  79*6  p.  c.  C,  and  8*5 
p.  c.  H,  but  the  analyses  of  products  of  different  preparation  do  not  agree  with  one 
another. 
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(Scharling.)  On  distiUing  with  very  concentrated  potash  or  soda-ley  the  resin  remain, 
ing  in  the  preparation  of  styracin  (p.  287*  6),  after  it  had  been  freed  by  kneading 
from  most  of  the  styracin,  B.  Kopp  obtained  a  milky  distillate,  which  he  purified 
in  the  same  manner  as  Simon;  it  then  boiled  at  254%  crystallised  in  the  cold,  melted 
at  8%  and  smelt  of  grape-stones.  According  to  Scharling,  this  body  comports  itself 
in  the  air  towards  platinnm  black,  and  towards  powdered  hydrate  of  potash  and  bisul- 
phide of  carbon,  like  styrone.  According  to  Simon,  it  is  a  product  of  the  decomposition 
of  styrone. 

Properties,  Colourless,  long,  tbin,  silky  needles.  (Toel.)  Melts  at 
19**  (Simon),  at  33^  (Toel),  and  solidifies  in  the  crystalline  form.  It 
evaporates  nndeooniposed  at  a  higher  temperature.  (Toel.)  Boils  at 
250  •     (Wolff.)     Has  a  yery  pleasant  smell  of  hyacinths.     (Toel.) 
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Toel  formerly  proposed  the  formula  O^'H^O*. 

DeeompoiUions.  Exposed  in  an  open  tnhnlated  retort  to  the  air  and 
to  light,  it  slowly  gains  weight  (chiefly,  perhaps,  by  attracting  water^ ; 
remains  solid  at  nrst;  then  melts  (on  the  11th  day);  and  again  solidifies: 
afterwards  (from  the  12th  day),  it  remains  fluid,  and  emits  an  odour  of 
bitter  almond  oil  and  vapours  which  redden  litmus,  although  bisulphite 
of  potash  does  not  shew  that  the  former  is  present,  nor  can  benzoic  or 
cinnamic  acids  be  extracted  by  carbonate  of  soda,  'i  he  greater  part  of 
the  styrone  remains  unchanged  at  the  end  of  16  months.     (Scharling.) 

2.  Styrone  exposed  to  the  air,  in  contact  with  platinum  black,  changes 
in  a  few  days  into  cinnamic  aldehyde.     (Strecker.) 

3.  Styrone  does  not  dissolve  in  hot  nitric  acid,  and  is  but  very  slowly 
attacked  by  it.  When  it  is  distilled  with  a  large  quantity  of  nitric  acid, 
much  nitrous  acid  is  given  off,  hydride  of  benzoyl  passes  over,  and  the 
crystallised  residue  consists  of  benzoic  acid,  both  being  produced  by  tbe 
secondary  action  of  the  nitrous  acid  on  the  cinnamic  acid  at  first  formed. 
Hence  if  the  distillation  be  made  in  the  manner  just  described,  but  with 
addition  of  nrea,  much  less  hydride  of  benzoyl  is  obtained  and  the  residuo 
consists  of  nitrocinnamic  aci<L     (Wolff.) 

4.  Yields  hydride  of  benzoyl  by  distillation  with  peroxide  of  manga-- 
nese  and  sulphuric  acid.     (Toel.) 

5.  Becomes  strongly  heated  with  chromic  acid,  or  with  chromate  of 
potaah  and  sulphuric  acid,  and  on  cooling,  cinnamic  acid  separates,  occa- 
sionally crystalline,  but  generally  amorphous  and  coloured  by  chromic 
oxide.    (Wolff.) 

6.  Styrone  solidifies  when  heated  with  concentrated  potash  and  per^ 
oxide  of  ieady  and  if  the  heat  be  continued,  melts  and  forms  oxide  of  lead, 
or  even  metallic  lead,  giving  off  a  considerable  quantity  of  hydride  of 
benzoyl,  and  leaving  cinnamate  of  potash. 

7.  Very  concentrated  potasli-ley  heated  with  styrone,  colours  it 
yellow,  then  red,  and  lastly,  when  the  ley  has  almost  become  hydrate  of 
potash,  dark  brown,  without  dissolving  it.     Most  of  the  styrol  distils 
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over  uncbanged;  tbe  residue  dissolves  in  water,  and  forms  with  acids  a 
white  precipitate  whose  solution  in  alcohol  or  ether  leaves  a  tongh  unorjs- 
tallisable  oil  when  evaporated*     (Wolff.) 

8.  When  fuming  mlpkuric  acid  is  poured  over  styrone,  the  latter 
l/ecomes  purple,  solidifies  to  a  crystalline  mass^  and  forms  a  neutral 
soluble  salt  with  baryta.     (Wolff.) 

9.  Styrone  dissolved  in  rock-oil  and  treated  with  powdered  hydrate  of 
potash  and  bisulphide  of  carbon^  forms  a  salt  resembling  xanthate  of  potash, 
which  gives  a  brown  precipitate,  afterwards  taming  yellow,  with  cupric 
salts,  and  a  white  precipitate  with  nitrate  of  lead.  Thb  salt  may  be 
recrystallised  from  a  little  water,  but  in  the  impure  state  it  is  decom- 
posed by  an  excess  of  water.     (Scharling.) 

Combinations.  Styrone  is  moderately  soluble  in  water.  The  eolation 
in  hot  water  becomes  milky  on  cooling,  and  when  examined  W  the  micro- 
scope exhibits  numerous  oil-drops,  but  becomes  clear  after  a  lew  minutes, 
in  consequence  of  the  crystallisation  of  the  styrone.  Dissolves  very  easily 
in  alcohol^  in  ether,  in  styrol,  and  in  oils  both  volatile  and  fatty.    (Toel.) 


Ginnamic  Aldehyde. 
C"HK)»  =  C"H«,0* 

Blanohbt.    Ann.  Pharm.  7,  163. 

Dumas  &  PiBLiaoT.     (1834.)    Ann.  C7iim.  Phys.  .57,  305;  J,  pf\  Ohem. 

3,  57;  Ann.  Pharm.  14,  50. 
Mulder.     Pogg.  41,  398;  J.  pr.  Chem.  18,  385;  Ann.  Pharm.  34,  147. 
Marchand.     J.  pr.  Chem.  17,  303. 
Persoz.     Compt.  rend.  13,  433;  J.  pr.  Chem.  25,  99. 
Bertaqnini.     Ann.  Pharm.  85,  271. 
Ad.  Strecker.     Compt.  rend.  S9,  61;   Pharm.  Cenir.  154,  672;  Ann. 

Pharm.  93,  370;  J.  pr.  Chem.  62,  448. 
Chiozza.     Ann.  Phai'm.  97,  350. 
PiRiA.     Ann.  Pharm.  100,  104. 
A.  GossMANN.    Ann.  Phai'm.  100,  57, 

Zimmtaldehyd,  Zimmtol,  Cassiadl,  Hydrure  de  dnnamplf  Cinnamylwnsseniojf. 

Dotnafl  and  Peligot  obsenred  in  1834,  that  oil  of  cinnamon  consists  for  the  most 
part  of  the  aldehyde  of  cinnamic  acid,  and  esublished  its  properties  and  composition. 

Sources.  Cinnamic  aldehyde  occnrs,  together  with  larget  or  smaller 
quantities  of  hydrocarbons,  in  the  ethereal  oils  obtained  by  distilling  with 
water  the  bark  of  Cinnajnomum  aromaticum  and  Cinnamomum  uylanicufn. 
In  the  ethereal  oil  of  cinnamon-blossom  (Mulder);  but  not  in  the  so-called 
oil  of  cinnamon-leaf  from  Ceylon.     (Stenhonse.) 

According  to  Mulder,  oil  of  cinnamon  is  C"H"0*,  and  the  oil  C"H'0* 
is  a  product  of  decomposition. 

Formation.  1.  Cinnamic  alcohol  exposed  to  the  air  in  contact  with 
platinum  black  is  converted  into  cinnamic  aldehyde. 

ei^Hiros   +   20  =  C'8H«02   +   2H0.    (Strcclter.) 

2.  The  aldehyde  is  formed  by  the  distillation  of  cinnamate  and  formiate 
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of  lime  (Piria.)  —  3.  When  a  mixtare  of  bitter  almond  oil  and  aldehyde 
is  saturated  with  hydrochloric  acid  gas  and  heated^  large  quantities  of 
hydrochloric  acid  gas  and  aldehyde  are  giren  off,  after  which  the  mixture 
becomes  turbid,  separates  water,  and  yields,  by  distillation,  first  bitter 
almond  oil^  and  then  a  little  cinnamio  aldehyde.     (Chiozza.) 

Preparation.  Good  Chinese  cinnamon  is  bruised  and  softened  with 
salt  water,  then  quickly  distilled,  and  the  oil  is  dried  over  chloride  of 
calcium.  (Blanchet,  Dumas  &  Pelieot,  Mulder.)  The  substance  thus 
prepared  consists  of  two  oils,  one  lighter,  and  one  heavier  than  water; 
they  occur  mixed  in  the  commercial  oil.  The  commercial  oil  from  Ceylon 
cinnamon  has  a  very  pleasant  odour  and  a  golden  yellow  colour,  paler 
after  rectification;  it  boils  at  220*^,  has  a  sp.  gr.  of  ]  '008  at  25°,  and  con- 
tains 81 '44  p.  c.  C,  7*68  p.  c.  H,  and  10*88  p.  o.  0.  The  commercial  oil 
from  cassia-cinnamon  has  a  sharper  odour,  boils  at  225°,  and  contains  both 
oils,  but  probably  in  other  proportions.  Both  the  oils  combine  partially 
with  baryta,  to  form  a  mass  soluble  in  water,  and  with  lime  to  form  an 
almost  insoluble  mass,  while  the  other  portion  easily  resinifies.  (Blanchet.) 
The  oils  from  Ceylon  cinnamon,  Chinese  cinnamon,  cinnamon  flowers, 
and  Cortex  Cassiee,  prepared  by  Mulder  himself,  the  commercial  oil  of  the 
Zoll  company  in  Ceylon,  and  the  Java  oil  of  cinnamon  were  all  found  by 
Mulder  to  have  the  same  composition,  and  contained  81*51  to  82*67  p.  e.  C, 
6*90  to  7*48  p.  c.  H,  and  9.98  to  J  1*82  p.  c.  O.  Marchand  found  in  the 
oil  of  cinnamon  prepared  by  Mulder  8r8  p.  c.  C,  7*3  H,  and  10*9  O. 
Gobel  found  in  oil  of  cassia  76-7  p.  c.  C,  9*7  H,  13*6  0;  in  Ceylon  oil  of 
cinnamon  78*1  p.  c.  C,  10*9  H,  and  11*0  0. 

Oil  of  cinnamon  is  yellow  (Margueron),  after  rectification  paler 
(Blanchet),  colourless.  (Lewis.)  Sp.  gr.  1  '035.  (Lewis^  Freezes  at  a 
temperature  several  degrees  below  0  ,  and  then  melts  at  5  •  (Margueron.) 
Has  a  sharp,  burning,  and  sweetish  taste;  becomes  tnrbid  at  20^  from 
deposition  of  camphor.     (Bizio.) 

The  oil  specially  prepared,  or  the  commercial  oil,  may  be  purified  from 
the  admixed  hydrocarbons,  from  the  cinnamic  acid  arising  from  the  action 
of  the  air,  and  from  the  resinous  products  of  decomposition^  as  follows: 

1.  It  is  shaken  with  concentrated  nitric  acid^  whereupon  pure  oil  of 
cinnamon  immediately  becomes  a  mass  of  crystals,  and  in  the  commercial 
oil  there  are  formed,  after  two  or  three  hours,  large  crystals  of  a  compound 
of  nitric  acid  with  cinnamic  aldehyde,  which,  when  collected  on  a  filter,  so 
as  to  allow  the  still  liquid  portion  to  drain  off,  and  then  decomposed  by 
water,  yields  pure  cinnamic  aldehyde.     (Dumas  and  Peligot.) 

2.  The  oil  is  shaken  up  with  8  or  4  times  its  volume  of  a  solution  of 
bisulphite  of  potash  at  28°  to  30°  (Baum6);  and  the  crystalline  mass 
which  forms  in  a  few  minutes  with  evolution  of  heat,  is  separated  from 
the  mother- liquor,  allowed  to  dry  on  a  filter,  then  pulverised  and  washed 
with  cold  alcohol,  as  long  as  the  liquid  runs  off  coloured  and  leaves  a 
residue  on  evaporation,  then  again  dried  and  dissolved  at  a  gentle  heat 
in  dilute  sulphuric  acid.  A  large  quantity  of  sulphurous  aoid  is  thereby 
disengaged,  and  the  cinnamic  aldehyde  rises  to  the  surface  as  ft  colourless 
oil,  which  has  still  to  be  freed  from  water  and  sulphurous  acid.  (Berta- 
gnini.) 

ProperHes*  Colourless  oil,  heavier  than  water.  Distils  without 
decomposition,  either  in  vacuo  or  with  water  which  has  been  freed  from 
air  by  boiling.     (Mttlder.) 
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Mulder  iavestigated  the  product  (a)  obtained  by  distUUtion  from  very  old  oil  of 
cinnamon,  and  {b)  that  which  was  separated  from  the  compound  of  nitric  add  and 
cinnamic  aldehyde. 

Deeompositums.  1.  CinDamic  aldehyde  absorbs  moist  oxygen  gas 
rapidly,  the  dry  gas  more  slowly,  and  is  conyerted  into  cinnamic  acid, 
withoat  formation  of  any  other  prodnct. 

C18H803  +   OS  -  CWRSQ*.    (Damas  and  PeUgot). 

Oil  of  cinnamon  thns  treated  always  forms  resin;  but  the  oil  separated 
from  the  compoand  of  nitric  acid  and  cinnamic  aldehyde  (considered  by 
Mulder  to  be  altered  oil  of  cinnamon)  is  completely  converted  into  white 
cinnamic  acid  by  24  honrs'  exposure  to  the  air.     (Mulder.) 

When  distilled  in  vessels  containing  air,  it  passes  over  of  a  pale  yellow  colour,  becomes 
darker  coloured  in  contact  with  the  air,  and  on  subsequent  distillation  with  solution  of 
salt,  leaves  a  residue  of  cinnamic  acid  and  resin.  Very  old  oil  of  cinnamon  which  has 
become  reddish  brown,  yields  cinnamic  aldehyde,  when  distilled  with  solution  of  salt 
(according  to  Mulder  the  product  is  altered  oil  of  cinnamon),  while  cinnamic  acid,  and 
a  mixture  of  2  resins  remains  in  the  retort 

2.  Cinnamic  aldehyde  heated  with  nitric  acid  formd  bitter  almond  oil 
and  benzoic  acid.  (Dumas  and  Peligot.)  Fuming  nitric  add  immediately 
changes  a  few  drops  of  oil  of  cinnamon  into  a  white  crystalline  msss,  with  disengagement 
of  gas.  Water  then  precipitates  a  small  quantity  of  red  resin,  and  separates  hydride  of 
benzoyl.  One  dram  of  oil  of  cassia  mixed  with  fuming  nitric  acid  becomes  strongly 
heated,  gives  off  gas,  and  forms  a  mixture  of  much  resin  and  little  unchanged  oil,  which 
after  washing  with  water,  dissolves  with  reddish  brown  colour  in  boiling  alcohol.  When 
the  alcohol  cools,  brown  flakes  of  ^-resin  precipitate,  while  a-resin  remains  in  solution. 
(Mulder.) 

3.  With  chromic  acid,  cinnamic  aldehyde  forms  benzoic  and  acetic 
acids.     (Persoz.) 

4.  Boiled  with  solution  of  hypochlorite  of  lime,  it  forms  benzoate  of 
lime.     (Dumas  and  Peligot.) 

5.  Oil  of  cinnamon  distilled  with  oil  of  vitriol  is  completely  decom- 
posed, without  forming  benzoic  acid.     (Mulder.) 

When  oil  of  vitriol  is  dropped  into  oil  of  cinnamon,  the  oil  acquires  a 
fine  colour,  becomes  warm,  and  thickens.  If  by  the  gradual  addition  of 
oil  of  vitriol  the  temperature  be  allowed  to  rise  to  50"^,  but  not  higher, 
and  if  the  liquids  be  well  mixed  and  water  added,  the  water  takes  up 
traces  of  cinnamic  acid  or  benzoic  acid,  and  leaves  a  brown  resinous  mass, 
from  which,  after  washing  out  the  sulphuric  acid,  alcohol  dissolves  a-resin 
with  reddish -brown  colour,  and  leaves  /3-resin,  which  is  soluble  in  ether. 
(Mulder.) 

6.  When  oil  of  cinnamon  is  gradually  heated  in  a  stream  of  chlorine, 
the  temperature  being  ultimately  raised  to  the  boiling  point,  heat  is  disen- 
gaged, the  oil  becomes  brown,  thickens,  and  is  then  decolorised,  and  the 
absorption  ceases.  If  it  be  now  heated,  hydrochloric  acid  is  liberated,  and 
the  oil  distils  over  slowly  in  tbe  stream  of  chlorine,  leaving  a  considerable 
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black  residue.  The  first  part  of  the  distillate  is  colourless  and  very 
mobile;  yields,  by  long  boiling  with  water,  benzoic  or  cinnamic  acid  and 
hydrochloric  acid,  and  with  potash,  chloride  of  potassium,  and  cinuamate 
or  benzoate  of  potash;  floats  at  first  in  oil  of  vitriol  without  alteration, 
but  becomes  changed  in  a  few  days  into  benzoic  acid;  absorbs  ammonia 
and  forms  with  it  a  solid  mass,  which  dissolres  in  boiling  water  and 
crystallises  in  pearly  needles  on  cooling.  This  portion  of  the  distillate  ' 
must  therefore  be  regarded  as  a  mixture  of  chloride  of  cinnamyl,  hydro- 
chlorate  of  cinnamic  aldehyde,  and  qnadrichloride  of  cinnamyl.  —  To  the 
colourless  distillate  succeeds  a  yellow  one.  —  If  oil  of  cinnamon  be  com- 
pletely saturated  while  warm  with  chlorine  gas,  qoadrichloride  of  cin- 
namyl is  formed.     (Dumas  and  Peligot.) 

7.  When  dry  hydrochloric  acid  gas  is  passed  for  24  hours  through  oil 
of  cinnamon,  the  oil  becomes  green  and  solid.  Water  escapes  with  the 
hydrochloric  acid,  and  if  the  residue  be  heated  to  80°  or  1 00'',  more  water 
is  giyen  off,  and  a  small  quantity  of  a  peculiar,  colourless  oil,  the  greater 
part  of  which  remains  combined  with  the  resin,  and  can  only  be  expelled 
by  stronger  heat.  The  residue  contains,  besides  this  oil,  a  mixture  of  two 
resins  combined  with  hydrochloric  acid,  from  which  water  extracts  hydro- 
chloric acid,  the  green  colour  being  thereby  changed  into  dark  brown. 
If  all  the  hydrochloric  acid  be  extracted  with  water,  and  the  resin  be 
then  dissolved  in  boiling  alcohol,  )3-resin  precipitates  in  dark  yellow 
flakes  on  cooling,  and  may  be  obtained  pure  by  redissolving  it  in  ether, 
while  a-resin  remains  in  solution.     (Mulder.)     (See  below.) 

8.  Cinnamic  aldehyde  is  changed  by  dry  ammoniacal  gas  into  hydro- 
cinnamide.  (Laurent.)  In  contact  with  dry  ammonia,  it  immediately 
absorbs  a  large  quantity  of  gas,  and  becomes  viscid  (colours  and  thickens, 
Mulder);  in  24  hours,  the  absorption  is  complete,  and  amounts  to  12*8 
parts  of  ammonia  for  100  parts  of  oiL  (Dumas  and  Peligot.)  When  5*7 
parts  of  ammonia  are  absorbed,  the  aibsorption  ceases  for  a  while,  or 
altogether  if  the  ammonia  contains  air  (in  12  days,  11*56  parts  of 
ammonia  are  taken  up).  The  hard  mass  thus  produced  gives  off  much 
ammonia  when  treated  with  boiling  water^  the  residue  acquires  a  lemon- 
yellow  colour,  and  an  oil  smelling  like  nutmeg  is  separated.  If  the 
residual  resin  be  dissolved  in  boiling  alcohol,  yellow  resinous  flakes 
separate  on  cooling,  the  same  resin  remaining  in  solution  combined  with 
the  oil,  and  separating  as  the  oil  volatilises.  Hence  it  appears  that  oil  of 
cinnamon  is  converted  by  ammonia  into  a  compound  of  a  resin  with  a 
peculiar  volatile  oil,  from  which  boiling  water  expels  ammonia.  No 
cinnamic  acid  is  formed  at  the  same  time.     (Mulder.) 

0.  The  alcoholic  solution  of  cinnamic  aldehyde  is  converted  by 
sulphide  of  ammonium  into  thiocinnol.     (Cahours.) 

10.  Fused  with  hydrate  of  potash,  it  gives  off  hydrogen  and  leaves  a 
rcsi<Iue  which  appears  to  be  cinnamic  acid.  To  boiling  potash-ley,  oil  of 
cinnamon  gives  up  only  the  cinnamic  acid  which  is  already  formed  in  it. 
(Dumas  and  Peligot.)  Fixed  alkalies  produce  from  oil  of  cianamon  :  hydride  of 
benzoyl  and  benzoic  add,  with  elimination  of  carbon  and  hydrogen.  Weak  potash  .Icy 
forms  with  it  a  milk*white  liquid,  from  which  the  oil  does  not  separate.  Strong  potash- 
ley  forms  a  brown  liquid,  from  which  water  separates  brown  bitter  almond-oil.  When 
oil  of  cinnamon  is  distilled  with  strong  potash-ley,  hydrogen  is  evolved,  carbon  sepa- 
rated, an:l  an  oil  posses  over  which  is  lighter  than  water,  smells  of  oil  of  cinnamon  and 
oil  of  bitter  almonds,  and  contains  79*71  p.  c.  C,  7*45  H,  and  12*84  O;  but  after 
three  successive  distillations  with  fresh  potash-ley,  it  contains  81*6  p.  c.  C^  7*0  H, 
and  11*4  O;  ths  residue  yields  a  sublimate  of  benzoic  acid  when  distilled  with  sulphuric 
add.    (Mulder.) 
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Combinations;  With  Hydrochloric  Acid;  Oil  of  cinnamoB  absorbs  a 

large  quantity  of  hjdrooblorio  acid  gas,  acquiring  a  green  colour  an 

becoming  thicker.     If  hydrochloric  acid  gas  be  pajssed  into  the  liquid  to 

saturation,  100  parts  of  oil  take  up  26*9  parts  of  hydrochloric  acid. 

(Dumas  and  Peligot)  in  contact  with  dry  hydrochloric  acid,  it  increues  in  weight 
by  19*85  to  20*82  per  cent.,  though  the  oil  evaporates  in  the  hydrochloric  add  gas.  If 
the  change  of  volume  be  determined  in  hydrochloric  acid  contained  over  mercury,  it  \a 
found  that  100  parts  of  oil  take  up  70  parts  of  gas,  but  the  mercury  becomes  black,  and 
likewise  absorbs  hydrochloric  acid.     (Mulder.) 

Dumas  &       «#  u 
Peligot.        ^"^*^**- 

CWH80S    132      ....     78*34     78-8     ....     79-66 

HCl  36*5  ....     21*66     21*2     ....     20*34 

Ci8H802,HCl    168*5  ....  100*00    100*0     ....  10000 

With  Nitric  Acid :  N'itrate  of  Cinnamlc  Aldehyde  ;  Nitrate  of  OH  of 
Cinnamon,  —  Cinnamic  aldehyde  shaken  up  with  concentrated  nitric 
acid,  combines  with  it,  forming  a  crystalline  mass.  With  commercial  oil 
of  cinnamon,  large  crystals  aie  formed,  but  more  slowly;  they  must  be 
pressed  between  paper.  '  (Dumas  and  Peligot)  (If  oil  of  ciuDamon  be  used, 
the  paper  takes  up,  besides  nitric  acid,  a  reddish-brown  substance  which  may  be 
extracted  by  perfectly  absolute  alcohol  or  ether,  and  is  decolorised  and  decomposed  by 
water.  If  the  paper  be  exhausted  with  water,  and  the  liquid  neutralised  with  carbonate 
of  soda  and  distilled,  an  oil  passes  over  which  has  the  odour  of  bitter  almonds,  con- 
tains  78*53  p.  c.  C,  and  6*07  H,  and  by  exposure  to  the  air  for  24  hours,  is  completely 
converted  into  benzoic  acid.  (Probably  bitter  almond-oil  produced  by  the  action  of 
nitric  acid  on  cinnamic  aldehyde.     Kr.)     (Mulder.) 

Properties,  Transparent,  oblique,  rhombic  prisms,  often  2  or  3  inches 
long.     (Dumas  and  Peligot.)     Permanent  in  the  air.     (Mulder.) 

Dumas  &    J^'f^- 

PeUgot.  JPl^  V^^  .  - 
^       mlphurtc  acta, 

18  C  108  ....  58-06  55*7  ....  57*16 

N  14  ....  7*53  6-8  ....  6*96 

8  H  8  ....  4*30  5*6  ....  4*90 

7  O  56  ....  30*11  31-9  ....  30*98 

C"H80«,N0*     186     ....  100-00     100*00  ....  10000 

According  to  Dumas  and  Peligot,  it  perhaps  contaiiis  also  an  atom  of  water,  which 
would  require  55*38  p.c.  C,  7-17  N,  and  4 -62  H. 

Decompositioru,  1.  On  preserving  the  compound,  decomposition  sets 
in,  especially  in  a  warm  place,  the  mass  becoming  liquid  and  giving  off 
nitrous  gas,  together  with  an  odour  of  bitter  almonds.  (Dumas  and 
Peligot.)  The  compound  may  be  preserved  in  dry  air,  but  decomposes 
in  moist  air,  forming  a  red  liquid  which  smells  like  bitter  almonds. 
(Mulder.) 

2.  Water  decomposes  the  compound,  separating  cinnamic  aldehyde. 
(Dumas  and  Peligot.)  The  oil  thus  separated  is  considered  by  Mulder  to  be  a 
product  of  decomposition  different  from  the  original  oil.  —  3.   Cinnamic  aldehyde 

dissolves  in  oil  of  vitriol  with  yellow  colour;  the  addition  of  water  renders 
the  solution  milky,  and  precipitates  cinnamic  acid.  —  4.  It  dissolves  in 
hydrochloric  acid,  and  water  separates  from  the  solution  a  colourless  oil. 
-—5.  It  is  decomposed  by  aqueous  ammo?iia,  Vith  separation  of  oil; 
ammoniacal  gas  forms,  with  disengagement  of  heat,  a  red  resinous  pro- 
duct, which  is  insoluble  in  water  but  soluble  in  alcohol.  —  6*  Concen- 
trated potashrley  dissolves  it,  forming  a  reddish  brown  liquid,  which  is 
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decolorised  by  aoeiie  acid.     Weak  potash-lej  separates  a  yellow  oil, 
(Mulder.) 

Nitrate  of  cinnamic  aldehyde  is  more  soluble  in  boiling  than  in  cold 
alcohol,  and  separates  from  the  solution  in  granular  crystals.  It  dissolves 
in  ether.     (Mulder.) 

With  jBisidphite  of  Ammonia » —  Cinnamic  aldehyde  dissolves  plenti- 
fully in  aqueous  bisulphite  of  ammonia,  forming  an  oily  liquid  which 
afterwards  solidifies  to  a  crystalline  magma.  —  Oil  of  cinnamon  (u-om  cassia) 
shaken  np  with  a  concentrated  solution  of  bisulphite  of  ammonia,  becomes 
heated  and  forms  an  emulsion,  while  oil-drops,  not  containing  cinnamic 
aldehyde,  separate  on  the  surface,  and  the  solution  when  strongly  con- 
centrated deposits  crystals  of  the  compound.  (Bertagnini  )  With  con- 
centrated bisulphite  of  ammonia,  oil  of  cassia  soon  solidifies  to  a  yellow 
crystalline  magma  containing  the  substances  which  are  mixed  with 
cinnamic  aldehyde  in  oil  of  cassia.  By  pressure,  these  can  only  be  par- 
tially removed,  and  by  recrystallisation  only  with  loss  of  material  and 
partial  decomposition;  they  may,  however,  be  removed  by  washing  with 
alcohol  of  80  or  90  per  cent.     (Gossmann.) 

Even  in  closed  vessels,  the  compound  changes  rapidly,  and  becomes 
dark  brown.  (Gossmann.)  Distilled  with  hydrate  of  lime,  it  yields  an 
aqueous  ammoniacal  distillate,  and  a  dark  yellow,  or  at  a  stronger 
heat,  a  dark  brown  oil,  consisting  of  benzol  and  other  hydrocarbons, 
cinnamic  aldehyde,  and  triphenylamine  (or  bicinnamylamine.  Kr.). 
(Gossmann.) 

With  Bisulphite  of  Potash.  —  Oil  from  Ceylon  or  Chinese  cinnamon, 
shaken  up  with  3  or  4  times  its  volume  of  a  solution  of  bisulphite  of  potash 
of  28°  to  30°  B.  becomes  heated  and  forms  a  solid,  crystalline,  scaly  mass, 
which  is  freed  from  the  mother-liquor,  dried  on  a  filter,  powdered, 
washed  with  alcohol,  as  long  as  it  passes  through  coloured  and  leaves  a 
residue  on  evaporation,  and  then  recrystallised  from  boiling  alcohol. 

Beautiful,  silvery,  intermingled  plates.  Nearly  inodorous.  Perma- 
nent in  the  air. 

Decompositions.  !•  When  heated  in  a  small  tube,  it  gives  o£f  water^ 
sulphurous  acid,  and  cinnamic  aldehyde,  which  in  contact  with  the  air  is 
quickly  converted  into  cinnamic  acid.  —  2.  By  heat  or  by  the  addition  of 
acids,  the  aqueous  solution  is  decomposed,  giving  off  sulphurous  acid  and 
cinnamic  aldehyde.  The  alcoholic  solutiou  is  partially  decomposed  by 
boiling.  —  3.  In  an  aqueous  solution,  it  is  decomposed  by  iodine  and  by 
hromine  without  being  coloured,  and  yields  sulphuric  acid  and  cinnamic 
aldehyde.  Excels  of  bromine  forms  a  solid  substance  having  an  aromatic 
odour,  and  fusible  in  warm  water.  —  4.  When  added  to  concentrated 
nitric  aeid,  it  is  converted  into  sulphuric  acid  and  nitrate  of  cinnamic 
aldehyde.  —  Dissolves  in  cold  water.  Insoluble  in  concentrated  solutions 
of  the  alkaline  sulphites.  Dissolves  sparingly  in  cold,  readily  in  warm 
alcohol,  and  the  solution  solidifies  to  a  crystalline  mass  on  cooling.  In- 
soluble in  ether.    (Bertagnini.) 

With  Bisulphite  of  Soda.  —  Oil  of  cinnamon  becomes  warm  when 
heated  with  aqueous  bisulphite  of  soda  of  37^  Bm.,  and  immediately 
forms  a  fibrous  crystalline  mass,  which,  sometimes  after  a  few  minutes, 
sometimes  after  a  longer  period,  becomes  quite  liquid,  and  forms  two 
layers, — an  upper  oily  layer,  of  smaller  volume  than  the  oil  of  cinnamon 
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(probably  consisting  of  the  volatile  oils  mixed  with  the  cinnamio 
aldehyde^  since  it  does  not  solidify  either  with  alkaline  bisolphite  or 
>vith  nitric  acid),  and  a  lower  layer,  which,  on  spontaneous  evaporation, 
slowly  deposits  transparent  crystalline  nodnles  (probably  the  compound 
of  cinnamic  aldehyde  with  acid  sulphite  of  soda)  together  with  sulphate 
of  soda.  -—  The  compound  dissolves  in  boiling  alcohol,  separating  out 
on  cooling  in  long  thin  needles  arranged  in  spherical  groups*    (Bertagnini.) 


from  Oil  of  Cinnamon. 

HuLDBB.    J.  pr»  Chem.  18,  385;  Ann,  Fharm.  34,  149. 
J  •  Resins  formed  in  oil  of  cinnamon  by  the  action  of  air. 

Prq)arcUion,  From  the  residue  containing  common  salt,  cinnamic 
acid,  and  two  resins,  which  is  left  in  the  retort  after  distilling  very 
old  oil  of  cinnamon  with  solution  of  salt,  cold  water  extracts  the  salt, 
and  boiling  water  the  cinnamic  acid,  leaving  the  resins.  Boiling  alcohol 
dissolves'  them,  and  on  cooling  deposits  /3-resin  as  a  yellowish  brown 
powder,  and  the  rest  is  separated  by  repeated  concentration  and  cooling 
of  the  reddish  brown  liquid.  The  residual  solution  leaves  a-resin  on 
evapomtion. 

It-resin,  easily  soluble  in  cold  alcohol. 

Reddish-brown,  transparent,  very  brittle.    Melts  at  60^ 

Calcalation  according  to  Mulder.  Mulder. 

30  C  180    ....     79-29     78*83 

15  H 15     ....       6-61     6-49 

4  O  32     ....     14-10    15-18 

C»H«0*    227     ....  100-00    100-00 

The  ream  analysed  had  been  kept  for  some  hours  in  the  melted  atate  at  100*. 

Decomposed  by  heated  nitric  acid.  Dissolves  at  25^  in  oU  of  vitriol 
with  reddish  brown  colour;  precipitated  by  water  without  decomposition. 
Does  not  dissolve  in  concentrated  hydrochloric  cicid  or  in  ammonia. 
Dissolves  slowly  in  boiling;  potash. 

Dissolves  easily  in  cold  alcohol  with  reddish  brown  colour,  and  is 
precipitated  by  acetic  acid  in  yellow  flakes.  Dissolves  easily  and  with 
red  colour  on  ether,  oil  of  turpentine,  and  olive-oil. 

/^-resin,  soluble  only  in  hot  alcohol. 

Precipitated  from  the  hot  solution  as  a  cinnamon  brown  powder.  (It 
is  formed  on  the  cinnamon  bark,  and  by  its  formation  chiefly  contributes 
to  the  colour  of  the  bark.) 

Lighter  than  water.  Melts  at  145°  to  a  reddish  brown  resin,  which^ 
after  being  powdered,  has  the  same  properties  as  the  unmelted  resin. 

Mulder* 
Calculation  according  to  Mulder.  mean  at  lOO**. 

12  C  72     ....     84-71     83-45 

6  H 5     ....      5-88     606 

O 8     ....      9-41     10-49 


C«HO 85     ....  lOOtO    ........  100-00 
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Decolorised  by  warm  nitric  acid,  with  disengagement  of  gas.  Dissplves 
in  oil  of  vitriol  with  black  colour,  and  is  precipitated  unchanged  bj  water. 
Dissolves  without  change  in  boiling  hydrochloric  acid.  Does  not  dissolve 
in  amnumia,  and  scarcely  in  potash.  The  boiling  alcoholic  solution  is  not 
precipitated  by  boiling  alcoholic  solution  of  9ugar  of  lead;  on  cooling,  the 
resin  separates  free  from  lead. 

Dissolves  very  little  in  cold,  but  readily  in  boiling  alcohol,  and  in 
ether. 

2.  Resin  formed  when  a  dram  of  oil  of  cassia  is  added  to  fuming  niiric 
acid.  Preparation  (p.  260).  The  resinous  mass  well  exhausted  with  water  and 
dissolved  in  hot  alcohol,  deposits  on  cooling,  brown  flakes  of /3-resin,  while 
a-resin  remains  dissolved  with  reddish^brown  colour,  and  is  obtained  by 
evaporating  the  solution. 

a-resin.     Heavier  than  water. 

Calculation  according  to  Mulder.  Mulder. 

18  C  108     ....     69-68  69*09 

7H 7     ....      4-62  4-44 

5  O  40    ....    25-80  26-47 

CWH70* 155     ....  100-00     100-00 

It  is  not  attacked  by  cold  nitric  acid,  but  is  decomposed  by  the  warm 
acid  with  disengagement  of  gas.  Dissolves  in  cold  oil  of  vitriol  with 
reddish-brown  colour.  Does  not  dissolve  in  ammonia,  but  is  soluble  in 
potash  with  reddish  brown  colour,  and  is  precipitated  unchanged  by 
sulphuric  acid.  Not  precipitated  from  an  alcoholic  solution  by  sugar  of 
lead.      Dissolves  in  alcohol  iand  ether. 

3.  Resins  produced  by  oU  of  vitriol,     (p.  260.) 
a-resin  soluble  in  alcohol. 

Freed  from  /9-resin  by  re-solution  in  cold  alcohol. 
Reddish  brown,  slightly  transparent.    Melts  at  90^. 

Mulder. 
Calculation  according  to  Mulder.  melted  at  100*. 

30  C  180    ....    85-31     84-38 

15  H 15    ....      7-11     7-26 

2  0 16    ....       7-58     8-36 

C»H»0«   211     ....  100-00    100-00 

Decomposed  with  difficulty  by  boiling  nitric  add.  Dissolves  in  warm 
01^  of  vitriol,  with  beautiful  violet  colour;  precipitated  colourless  by  water. 
Does  not  dissolve  in  boiling  hydrochlonc  acid,  ammonia,  or  in  potash. 
Dissolves  in  cold  alcohol,  ana  in  ether  with  reddish  brown  colour;  in  oil 
of  turpentine,  and  in  olive-oil  with  red  colour. 

/3-resin  C*°H^'0',  insoluble  in  alcohol.  Infusible  at  800°.  Contains, 
according  to  Mulder's  analysis,  8733  p.  c.  C,  7*23  H.,  and  5*44  0.  — 
Dissolves  with  blue-violet  colour  in  gently  heated  oil  of  vitriol.  Boiling 
nitric  acid  decomposes  without  dissolving  it.  Insoluble  in  boiling  hydro- 
chloric acid,  also  in  ammonia  and  potash.  Insoluble  in  boiling  alcohol, 
easily  soluble  in  cold  ether.  Dissolves  with  red  colour  in  oil  of  turpen- 
tine and  olive-oil. 

4.  Resins  produced  by  hydroMork  acid.    (p.  261.) 
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a-resin.     Freed  from  adherent  oil  by  being  heated  to  140**,  as  long  as 
any  odour  is  disengaged. 

Beautiful  reddish  brown,  transparent,  brittle;  melts  at  85°. 

Calculation  according  to  Mulder.  Mulder. 


14  C  

84 

....      ou*/X      ••• 

6-12    .„ 

84*58 

6  H 

6 

6-25 

O 

8 

917 

C"H*0 

98. 

....  loooe   ... 

100-00 

Boiling  nitric  acid  decomposes  it,  with  production  of  a  yellow  colour. 
Cold  oil  ^  vitriol  diasoXyea  it  with  violet-red,  or  at  a  gentle  heat  with 
blood-red  colour.  Insoluble  in  boiling  hydrochloric  acid;  also  in  ammonia, 
and  in  potash.  Dissolves  easily  in  cold  alcohol  and  ether.  Dissolves  with 
blood-red  colour  in  oil  of  turpentine,  and  in  olive-oil. 

/3-resin.  Freed  from  adnerent  oil  by  being  heated  to  140°.  Red- 
brown  powder,  becoming  dark  brown  alter  solution  in  ether  and  evapo* 
ration;  and  after  being  heated  to  140°,  dark  brown,  lustrous  like  sulphide 
of  molybdenum.     Melts  at  1G0°. 


Calculation 
20  C  

according  to  Mulder. 
120    ....     88-23 

Mulder. 
dned  at  140''. 
mean. 
87-25 

8  H 

8     ....       5*88 

6-72 

O 

»§«•■•■            w        ■••■            V   0«F 

7-03 

C»H»0 

136     ....  10000 

100-00 

Warm  nitric  acid  decomposes  without  previously  dissolving  it  Dis- 
solved by  oil  of  vitriol  at  50°  with  reddish  brown  colour.  Neither 
dissolved  nor  changed  by  boilins;  hydrochloric  acid,  by  ammonia,  or  by 
potash.  Does  not  dissolve  in  cold,  and  but  little  in  boiling  alcohol,  and 
is  deposited  as  a  dark  yellow  powder  on  cooling.  Dissolves  readily  in 
ether,  with  reddish  brown,  in  oil  of  turpentine  and  in  olive-oil  with  brown 
colour. 

5.  Resin  formed  by  ammonia,  (p.  261.)  Deposited  from  alcohol 
in  yellow  flakes.  Melts  at  150°  to  a  reddish  brown  mass.  Is  similar 
to,  but  not  identical  with,  the  ^-resin;  formed  by  the  action  of  the 
air  on  oil  of  cinnamon. 

Malder. 
Calculation  according  to  Mulder.  mean. 

14  C  84     ....     85-71     84-74 

6  H 6    .,..      612     5-87 

O 8     ....      8-17     9-39 

C"H«0 98     ....  100-00    100-00 

Tt  has  therefore  the  same  compoiition  as  theiS^resin  produced  by  hydrodiloric  add. 

Cold  nitric  acid  does  not  dissolve  it;  the  boilinfi^  acid  colours  it  red, 
and  dissolves  it,  with  disengagement  of  gas,  and  forms  a  yellow  liquid. 
Dissolves  in  oil  of  vitriol  with  bright  brown  colour,  and  is  precipitated 
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by  water  unohanged.  Boiling  hydrochloric  acid  colours  it  dark  brown 
without  dissolving  it.  Dissolves,  but  is  not  changed  by  boiling  ammonia 
and  potash.  Insoluble  in  cold,  but  soluble  in  boiling  alcohol.  Dissolvee 
in  ether. 


Compound  of  Iodine,  Iodide  of  Fotassinm,  and  Oil  of 

Cinnamon. 

Apjohn.     (1838.)    Lond,  Ed.  Mag.  J.  13, 113;  J.  pr.  Chem.  15,  168; 

Ann.  Pharm.  28,  314. 
Despan.     J.  Fharm.  26,  207. 
Oswald.    N.  Br.  ilrcA.*70,  149;  Pharm.  Centr.  1852,  924, 

FoTnation  and  Prq>aration.  A  gallon  of  cinnamon- water,  which  has 
been  distilled  from  1  pound  of  cassia-cinnamon  and  2  gallons  of  water,  is 
cooled,  and  4  ounces  of  iodide  of  potassium  and  40  grains  of  iodine  are 
added.  The  mixture  becomes  immediately  turbid,  and  gives  a  yellowish 
precipitate,  which  quickly  becomes  crystalline.  The  liquid,  which  con- 
tains no  more  oil  of  cinnamon  or  iodine,  is  decanted;  and  the  crystals  are 
thrown  on  a  filter,  drained,  and  laid  on  a  piece  of  chalk,  where  they  soon 
dry,  the  liquid  being  absorbed.  60  grains  are  obtained  (a  temperature  of 
O'*  is  necessary  for  success);  at  4° — 5°  only  a  small  quantity  of  a  brown 
powder  is  obtained,  which  only  becomes  crystalline  in  the  cold.  (Ap- 
John.) 

Despan  takes  for  1  part  of  iodine,  26  parts  of  iodide  of  potassium  and 
I860  parts  of  cinnamon-Tvater,  and  collects  the  crystals  separated  after 
12  hours.  Oswald  dissolves  2  grains  of  iodine  ana  ]  dram  of  iodide  of 
potassium  in  3  ounces  of  cinnamon -water,  and  obtains  1  grain  of  crystals. 
With  less  iodide  of  potassium,  oil  separates,  which  becomes  crystalline 
by  contact  with  iodide  of  potassium.  The  solution  of  oil  of  cinnamon  in 
a  little  alcohol  yields,  when  mixed  with  iodine,  iodide  of  potassium,  and 
water,  nothing  but  oil,  no  crystals.     (Oswald.) 

Pi'opei'tie^ .  Golden  yellow  or  brown  four-sided  needles  having  a  metal- 
lic lustre.  Has  a  burning  and  biting  taste,  like  oil  of  cinnamon  and  at  the 
same  time  like  iodine  (Apjohn);  sweetish  (Despan);  and  like  cinnamon. 
(Oswald).  Smells  of  cinnamon.  (Despan,  Oswald.)  Melts  at  28°  (Apjohn), 
at  a  very  low  temperature  (Despan,  Oswald),  to  a  dark  liquid,  and  solidi- 
fies unchanged  on  cooling.  (Apjohn,  Despan.)  On  paper  at  10°,  it  evapo*- 
rates  completely  in  24  hours. 

Calculation  according  to  Apjohn.  Apjohn, 

KI 166-2  ....  12-43     12-55 

3  1    381  ....  28-33     28-14 

108  C  648  ....  48-36  49*62 

46  H 48  ....  3-58  4-07 

12  O  96  ....  7-30  5-62 

KI,3I,6(C«H«03)  1339-2     ....  10000     100-00 

The  compoand  perhaps  contains  the  iodide  of  potaiatum  merely  adhering,  since, 
according  to  Despan,  it  is  quite  volatile.    Apjohn  formerly  found  more  iodine. 
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Decomposition  ft,  1.  Barns  on  platinum  foil  with  the  odour  of  cinnamoDy 
nnd  then  of  iodinoi  and  leaves  a  small  quantity  of  charcoal  which  nlti- 
matelj  bums  away.     (Despan.) 

2.  Heated  above  the  melting  point,  it  gives  off  iodine  vapours  with 
the  odour  of  oil  of  cinnamon,  and  leaves  charcoal  and  iodide  of  potassium. 
(Apjohn.) 

When  distilled,  it  gives  off  brownish  red  vapours,  which  condense  on 
the  upper  part  of  the  retort  to  blackish  red  drops,  and  afterwards  violet 
vapours;  a  dark  red  oil  passes  over,  which  smells  of  cinnamon^  and  tastes 
bweet,  while  a  little  charcoal  remains.     (Despan.) 

3.  Water  decomposes  the  compound,  extracting  iodide  of  potassium, 
nnd  separating  black  oil-drops.  (Apjohn,  Despan.)  Water  at  0^  acts 
more  slowly,  and  if  it  contains  iodide  of  potassium,  does  not  decompose 
the  compound.     (Apjohn.) 

4.  Decomposed  by  potash,  with  formation  of  iodide  of  potassium, 
iodate  of  potash,  and  free  oil  of  cinnamon.  If  the  crystals  are  distilled 
with  an  atom  of  dilute  ley,  cinnamon-water  passes  over,  which  no  longer 
produces  crystals  with  iodine  and  iodide  of  potassium,  has  an  odour 
somewhat  different  from  that  of  cinnamon- water,  and  reddens  litmus. 
(Apjohn.) 

5.  When  dissolved  in  water,  alcohol,  or  ether,  it  is  decomposed  by 
zinc,  iron  filings,  or  mercury,  yielding  iodide  of  the  metal  and  oil  of  cin- 
namon.    (Apjohn.) 

CombinatUms.      Dissolves  easily  in   cold   water.     (Oswald.)      (See 

above.) 

Its  aqueous  solution  is  precipitated  white  by  ammonia.     (Oswald.) 
Dissolves  easily  in  alcohol,  and  ether,  crystallising  out  unchanged  on 

spontaneous  evaporation.      These  solutions  colour  starch  blue  (Apjohn), 

reddish  brown     (Oswald). 


Cinnamic  Acid. 

C"H»0*  =  C"H»,0*. 

Dumas  &  Pkligot.    Ann,  Chim.  Pkys,  57,  305;  J.  pr.  Chem.  3,  57; 

Ann.  Fharm,  14,  86. 
Mulder.     Po^g.  41,  398;  J.pr.  Gkem,  18,  253  and  391;  Ann.  Fhrn-nu 

34,  371;  •/.  P'*.  Chem.  19,  363. 
Plantamour.     Ann,  Fharm.  30,  341. 
Marchand.     J.pr.  Chem,  16,  60;  18,  253. 
C.  Simon.     Ann,  PJuirm.  31,  265;  A^.  Br.  Arch.  29,  182. 
Erdmann  &  March  AND.     J.pr.  Chem.  17,  176. 
Fremy.     Compi.  rend,  7,  250;  J,  pr.  Chem.  16,  59;  Ann.  Chim.  Phys, 

70,  187;  J  pr.  Chem.  18,  230;  Ann.  Pharm.  30,  330. 
Herzog.     N,  Br.  Arch.  20,  159;  23,  17;  J,  pr.  Chem.  29,  51. 
MiTSCiXKRLiCH.     J,pr.  Chtm.  22,  192;  N.  Ann,  Chim,  Phys.  4,  73;  7,  5. 
D  IT  .MAS  &  St  ASS.     N.  Ann.  Chim,  PhyB.  1,  53. 
Stbnhouse     Phil.  Mag.  J.  19,  38;  J.  pr.  Chem.  26,  126;  PhU.  Hag.  J, 

27,  130;  Ann.  Pharm.  55,  3;  Ann.  Pharm,  57,  79;  PhU.  Mag,  J\ 

•27,  360;  J.  pr,  Chem.  37,  288. 
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E.  Kopp.     C&mp$.  rend.  21,  137G;  J,  p7\  Chem.  27,  280;  Compt.  rend^ 

24,  614;  N.  J.  Fharm.  11,  426;  J.  pr.  Ohem.  41,  425;  CompL  ckim. 

1849,  146;  1850,  140. 
Hbmpbl.    Ann,  Pharm.  59,  316. 
Cahours.     CompU  rend,  22,  846;  Ann.  Fhamu  60,  254;  i\r.  Ann.  Chim. 

Fhy$,  23,  341;  J.  pr.  Chem,  45,  140;  Ann.  JPIiaf-m.  70,  42, 
ScHABUS.     ^im.  Akad,  Ber.  1850,  2,  206. 
Chiozza.    ^,  Ann.  Chim,  Fky%.  39,  439;  J.  pr.  Chem.  61,  235;  Ann. 

Pkarm.  86,  264. 
J.  LowB.    J.  pr.  Chem.  66, 188. 
PiBiA.    Ann.  Fharm.  100,  104. 
Bertaonini.    I^uaw  Oimento  4,  46;  Ann.  Fharm.  100,  125. 

Zimmtta&re,  Cvmamyhaiire,  Acide  einnamique. 

Trommsdorff  (Aim.  1780,  17)  first  mentions  that  water  distilled  off 
cinnamon,  deposits  after  standing  for  half  a  year,  crystallised  cinnamon- 
salt.  Dumesnil  (1817,  Schw.  21,  224),  Henkel  {Repert.  4,  383),  Buchner 
(Reperi.  6,  1;  8,  184),  and  Bollaert  {Qtuirt.  J.  of  Se.  18,  319)  observed 
the  separation  of  solid  crystalline  masses  from  oil  of  cinnamon,  which 
they  took  for  benzoic  acid,  while  Turner  considered  them  to  be  camphor, 
and  Boullay  {J.  Phai'm.  14,  499)  regarded  them  as  identical  with  or 
similar  to  the  crystals  from  oil  of  doves.  Bizio  {Brugn.  Biom.  19,  364) 
showed  that  the  acid  produced  in  oil  of  cinnamon  is  different  from  benzoic 
acid,  on  the  ground  of  its  behaviour  with  nitric  acid  and  oil  of  vitriol; 
but  Dumas  and  Peligot  in  1834  first  demonstrated  its  individuality  and 
established  its  composition,  whereupon  also  the  acid  in  Peru  and  Tolu  bal- 
sam and  in  liauid  storax,  which  Bonastre,  Herberger  {Repert.  55, 210)  and 
Simon  had  taken  for  benzoic  acid,  was  recognised  by  Buchner  (Repert. 
55,  210),  Fremy,  Plantamour,  and  Marchand  as  cinnamic  acid.  The  cin- 
namates  were  principally  investigated  by  Herzog  in  1839,  who  also  first 
prepared  cinnamic  ether. 

Sources.  The  acid  separates  from  cinnamon-water  when  left  to 
itself.  ^Trommsdorff,  Stookmann  iV.  Tr.  14,  237,  Dumas  &  Peligot.) 
From  oil  of  cinnamon  in  the  same  manner.  (Dumesnil,  Hennel,  Buchner, 
Bizio,  Boullay,  Dumas,  &  Peligot.) 

It  is  also  found  in  the  deposit  fron  Peru  balsam  (Herberger),  in 
the  balsam  itself,  and  in  Tolu  balsam,  (Fremy,  Plantamour.)  In  liquid 
storax.     (Bonastre,  Simon,  Erdmann,  Ss  Marchand.) 

Formation.  1.  Cinnamic  aldehyde  becomes  oxidised  to  cinnamic  acid, 
when  exposed  to  the  air  or  to  oxygen  (Dumas  &  Peligot),  a  resin  being 
formed  at  the  same  time.  (Mulder.)  2.  —  Styrone  is  changed  into  cin- 
namic acid  by  oxidising  agents.  3.  —  Equal  quantities  of  oil  of  bitter 
almonds,  and  chloride  of  acetyl  heated  in  a  sealed  tube  for  20 — 24  hours 
at  ISO"* — 130''  (at  200^  secondary  products  would  be  formed)  yield 
hydrochloric  acid  and  cinnamic  acid,  which  may  be  extracted  from  the 
viscid  residue  by  ammoniacal  water.  (Bertagnini.)  —  4.  Cinnamein  is 
decomposed  by  boiling  with  concentrated  potash-ley,  into  cinuamate  of 
potash,  and  pernvin  (p.  285).  (Fremy,  Plantamour.)  —  5.  Styracin  is 
changed  by  melting  potash,  with  liberation  of  hydrogen,  into  cinnamate 
of  potash  (Fremy);  by  boiling  with  potash-ley  it  is  changed  into  cinna- 
mate of  potash  and  styrone.     (Simon.) 

Preparation.    I.  From  the  deposit  of  cinnamate  of  lead,  mixed  with 
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cinnamio  acid,  resin^  and  oil  of  cinnainon,  found  in  the  old  leaden  original 
packages,  in  which  oil  of  cassia-cinnamon  is  imported.  —  The  deposit 
18  dissolved  in  alcohol,  and  filtered  from  the  cinnamate  of  lead,  and 
the  alcohol  is  removed  from  the  filtrate  by  distillation;  the  cinnamic  acid 
then  quickly  crystallises  out  from  the  oil,  and  is  purified  by  treatment 
with  carbonate  of  soda  and  precipitation.  The  residnal  cinnamate  of 
lead  is  boiled  with  carbonate  of  soda,  filtered  from  the  carbonate  of  lead, 
and  the  cinnamic  acid  is  precipitated  by  dilute  sulphuric  acid,  in  silvery 
lustrous  laminie,  which  are  washed^  and  recnrstallised  from  alcohol. 
(Herzog.)  Dumas  &  Peligot  dissolve  the  crystalline  deposit  from  oil  of 
cinnamon  in  boiling  water,  and  evaporate  the  filtrate  to  the  crystallising 
point. 

II.  Frani  liquid  Storax,  —  Liquid  storaz  is  distilled  with  water  and 
one-half  to  seven-tenth  parts  of  crystallised  carbonate  of  soda,  whereupon 
styrol  passes  over.  The  residual  aqueous  liquid  is  filtered  from  the  resin; 
and  the  filtrate  is  mixed  at  first  with  just  so  much  sulphuric  acid,  that  a  very 
little  cinnamic  acid  is  precipitated  along  with  dissolved  resin;  and  the 
liquid  filtered  from  this  precipitate  is  treated  with  excess  of  sulphuric  acid, 
which  precipitates  cinnamic  acid  of  a  tolerably  white  colour.  It  is  dis- 
solved in  a  large  quantity  of  water,  with  as  little  carbonate  of  soda  as 
possible,  and  again  precipitated,  first  with  a  little  sulphuric  acid,  and  then, 
after  the  filtration,  with  an  excess  of  acid,  by  which  a  white  precipitate  is 
formed.  This  is  washed  with  water,  dried,  and  dissolved  in  alcohol, 
which,  by  spontaneous  eyaporation,  yields  quite  white  and  very  large 
crystals.  (E.  Simon.)  Erdmann  and  Marchand  purify  the  acid  by 
distillation,  pressure  between  paper  moistened  with  alcohol,  and  repeated 
crystallisation.  Herzog  boils  liquid  storax  for  an  hour  with  two  parts 
of  water,  and  so  much  potash,  that  a  distinct  alkaline  reaction  is  manifest; 
dilutes  with  water;  allows  it  to  settle;  washes  the  residue  a  few  times 
with  water;  strains  the  whole  through  linen;  mixes  it  with  dilute  sul- 
phuric acid,  as  long  as  turbidity  is  produced;  boils  it  strongly  in  a  tin 
vessel;  and  filters  hot,  whereupon  resin  remains,  and  cinnamic  acid  crya* 
tallises  out  on  cooline;.  This  product  is  collected  on  a  filter,  washed  with 
water,  and  recrystalnsed,  first  from  boiling  water,  and  then  from  alcohol. 
(The  product  varies  very  much.  A  pound  of  storax  gives  from  6  drams 
to  an  ounce  of  acid;  the  residual  storax,  when  again  boiled  with  alkaline 
water,  yields  but  very  little  acid.)  (Herzog.)  Hempel  also  boils  the 
storax  with  excess  of  potash-ley,  since  an  alkaline  carbonate  does  not  fully 
exhaust  it.  Like  Simon,  he  first  precipitates  the  resin,  together  with  a 
little  cinnamic  acid,  and  then  throws  down  the  purer  cinnamic  acid  bj 
an  excess  of  hydrochloric  acid.  In  this  way,  1  pound  of  storax  yieldis 
2  ounces  of  cinnamic  acid. 

Lowe  pours  concentrated  solution  of  carbonate  of  soda  on  liqnid 
storax;  adds  a  sufficient  quantity  of  hydrate  of  lime;  boils  for  eight  hours, 
replacing  the  water  which  evaporates  ]  decants  ;  washes  the  residue  ; 
repeats  this  operation  four  times;  precipitates  the  united  liquors  with 
hydrochloric  acid;  dissolves  the  precipitate  in  carbonate  of  soda;  again 
precipitates  with  hydrochloric  acid;  and  thus  obtains  seven  ounces  and 
a  half  of  dry  cinnamic  acid  from  2  pounds  of  storax. 

III.  From  Baltam  of  Peru,  —  When  the  slimy  residue  which  deposits 
in  Peruvian  balsam,  by  keeping,  is  dissolved  in  warm  alcohol,  and  the 
filtrate  is  placed  in  a  tall  and  narrow  cylinder  with  a  layer  of  water  on 
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the  top,  crystalfl  of  nearly  pare*  cinnamio  aoid  separate  in  a  few  days 
from  the  clear  hrown  liquid.  (Herberger.)  Peravian  balsam  is  boiled 
with  thick  milk  of  lime;  the  liqnid  filtered;  the  residual  magma  exhausted 
three  or  four  times  with  boiling  water;  and  the  solution  again  filtered.  On 
the  filter  there  remains  a  resin  to  which  cinnamein  tenaciously  adheres. 
The  filtrate  deposits  on  cooling,  loose,  almost  white  masses  of  crystals ; 
and  these,  when  decomposed  by  hydrochloric  acid,  yield  nearly  pure 
cinnamio  acid,  which  may  be  obtained  perfectly  pure,  either  by  distilla- 
tion, or  by  solution  in  ammonia,  filtration,  and  precipitation  while  hot 
by  hydrochloric  acid.     (E.  Kopp.)     Simon  proceeds  as  with  stocax. 

IV.  Frtm,  Balsam  of  Tolu.  —  Balsam  of  Tolu  is  boiled  six  or  seren 
times  with  solutions  of  carbonate  of  soda  which  are  taken  continually  weaker 

(the  last  extracts  alone  contain  a  little  benzoic  acid,  produced  by  the  action  of  the  alkali 
on  the  resin);  and  the  alkaline  decoctions  are  strongly  concentrated  by  eva- 
poration, and  precipitated  hot  by  hydrochloric  acid,  whereupon  most  of  the 
cinnamio  acid  melts  into  a  brown  resin,  and  but  little  crystallises  out  on 
cooling.  The  latter  is  pressed,  the  resin  is  pulyerised,  and  both  are  dissolved 
in  ammonia  diluted  with  2  parts  of  water,  and  heated  to  80®.  The  greater 
part  of  the  resin  then  remains  dissolved.  The  liquid  is  filtered;  the 
residue  is  boiled  with  water;  and  the  whole  of  the  very  brown  liquids 
are  evaporated  and  decomposed,  while  boiling,  by  hydrochloric  acid, 
whereupon  most  of  the  acid  again  melts,  while  the  remainder  separates 
out  on  cooling  in  nearly  white  crystalline  scales,  which  are  pressed,  and 
washed  with  a  little  cold  water.  The  melted  acid  is  also  washed  with  a 
little  water.  The  whole  of  the  acid  is  heated  in  a  porcelain  dish  covered 
with  paper  till  the  water  is  expelled  —  very  little  aoid  subliming  even 
at  200^  —  and  the  fused  residue  is  bruised  and  distilled.  Pure  cinnamio 
acid  then  passes  over  as  a  colourless,  clear,  strongly  refracting  liquid, 
which  solidifies  to  a  white  crystalline  mass  like  stearin.  Towards  the 
end,  yellowish  vapours  arise,  which,  when  collected  in  another  receiver, 
solidify  to  a  mass  of  acid,  which  is  contaminated  by  the  presence  of  the 
empyreumatic  oils  of  the  resin,  but  mi^  be  obtained  quite  pure  by 
recrystallisation  from  boiling  water.     (E.  iCopp.) 

Properties,  Crystallises  from  alcohol  in  colourless  prisms  belonging 
to  the  oblique  prismatic  system,  like  'gypsum.  Cleavage  paralled  to  the 
terminal  face  of  the  second  lateral  axis.  co  a  :  b  :  co  c  and  semi- 
octohedral  face  :  i  {a  :b  :  c)  with  a  more  obtuse  angle  than  the  prism  of 
the  principal  axis.  The  principal  dimension  is  the  direction  of  the  first 
secondary  axis  :  a.  —  Crystallises  from  water  in  the  same  system  with  the 
same  laminated  fracture;  the  direction  of  the  second  lateral  axis  is  but 
very  slightly  developed,  so  that  rhombic  tables  are  thereby  formed. 
(Herzog.)  Crystallises  in  transparent,  six-sided  prisms  with  two  broader 
laces  (Bnchner,  Stookmann)  ;  by  spontaneous  evaporation  from  alcohol 
in  beautiful,  flat,  oblique  prisms  with  rectangular  base.  (E.  Kopp.) 
Colourless,  pearly  laminsd.  (Dumas  &  Peligot.)  Acute  rectangular 
prisms,  acuminated  by  truncation  of  the  similar  edges  of  the  base. 
Crystallises  from  concentrated  solutions  in  tolerably  long  needles  with 
indistinct  faces.  (Wackenroder.)  —  Pig.  87  without  t  and  h,  a  :  i  = 
lOr  23' ;  a  :  tt  =  106"  25'  j  a  :  w  behind  =  96°  2' ;  ti'  :  t«  =  99"^  6' ; 
u  :  u'  behind  80*  54';  tt  :  <  =  130®  27'.  Cleavage  parallel  to  L  Lustre 
resinous,  nacreous  on  t  (Schabus,  Wien.  Akad.  Ber»  1850,  2,  206.) 
ti' :  u  =  98''  44'  and  97',  aia^  146^    (G.  Rose,  Ann.  Pharm.  dl,  269.) 
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Melts  when  beated  (Bizio),  at  120''  (Dumas  and  PeligotX  at  137'' 
{Kerzog),  at  129®  (E.  Kopp),  to  an  oily  which  solidifies  at  135  (Herzog), 
to  a  buttery  mass.  (Dumesnil.)  Boils  at  293^  under  0*765  met  pressure 
(Dumas  and  Peligot),  at  290''  (Herxog),  at  dOO<*—  304"*  (E.  Kopp)  and 
volatilises  quite  unchanged  in  suffocating  vapours  which  excite  coughing. 
(Dumas  &  Peligot)  May  be  sublimed  at  a  gentle  heat  in  lustrous 
laminsB.  (when  melted  on  paper  it  leaves  grease-spots.)  (Henkel.)  Sp.  gr. 
1*195  (Schabns);  1*245.  (E.  Kopp.)  Inodorous  (Bizio,  Herzog);  smells 
feebly  of  cinnamon  (Dumesnil,  Buchner);  aromatic.  (Schabns^  Tough 
like  gypsum.  (Dumesnil.)  Tasteless  (Bizio) ;  tastes  feebly  of  cinnamon 
(Buchner),  neither  acid  nor  alkaline  (Dumesnil);  sweetish,  burning  and 
suffocating  (Tromsdorff,  Henkel,  Herberger);  at  first  not  at  all,  and  then 
very  slightly  grating.     (Schabns.)    Reddens  litmus. 

Damai  &  Peligot.  Mulder.  Fremy.  Herxo;. 


mean. 

meofi* 

18  C 

108  ....    72*97  . 

72-43 

72-59 

72-58  

..     72-39 

8  H 

8  ....      6-41  . 

5-67 

5-61 

5-64  

5*59 

4  O 

32  ....    21-62  . 

21-90 

21-80 

21-78  

..     2202 

CWHH)*.... 

148  ....  10000  . 

100-00 

.......  100-00 

10000  

...  100-00 

Erdmann  &  Marehlind. 

Cahours. 

£.  Kopp. 

dried  tM  vacuo  at  100® 

diitiUed  and  remeUed. 

18  C 

72-93     .... 

5-43     .... 

21-64     .... 

....      72-73 
5-46 

....       21*81 

72-94 

5-36 

21-70 

O    IJ 

C»H»0* 

100-00     .... 

....     10000 

100-00 

Damas  8c  Peligot  analysed  the  acid  from  oil  of  cinnamon ;  Fremy  that  from 
ctanamein ;  Erdmann  &  Marchand,  the  acid  from  liquid  storax ;  E.  Kopp,  that  from 
balsam  of  Tola. 

JDecompontiom.  1.  Every  time  the  acid  is  distilled,  a  trace  of  an 
odorous  oily  substance  is  formed;  but  the  acid  freed  from  this  substance 
by  crystallisation  from  alcohol,  experiences  no  chanfi:e  by  distillation. 
(Fremy.)  —  2.  Placed  on  red-hot  platinum-foil,  or  held  in  the  flame  of  a 
candle,  cinnamic  acid  bums  with  fuliginous  flame.  (Henkel,  Bizio, 
Herberger,  Herzog).  On  red-hot  charcoal,  it  evaporates  without  flame 
with  a  strong  bitine  smoke.  (Henkel.)  —  3.  Cold  oU  of  vitriol  colours 
the  acid  yellow,  and  then  dissolves  it,  with  evolution  of  heat,  forming  a 
clear,  brownish  liquid,  which  on  addition  of  water,  deposits  a  very 
small  quantity  of  a  brownish  white  powder.  Anhydrous  nUpkuric  acid 
immediately  decomposes  the  acid,  with  separation  of  charcoal,  and  evolu- 
tion of  a  vapour  resembling  benzoin.  In  both  cases,  sulphocinnamic  acid 
is  formed.  -—  4.  Cinnamic  acid  heated  with  excess  of  iodine  melts  to  a 
dark  brown  mass;  and  when  this  mass  is  heated  with  water,  and  the 
excess  of  iodine  expelled  by  evaporation,  iodocinnamic  acid  crystallises 
out  on  coolinff.  (Herzog.)  —  5.  Bromine  passed  over  cinnamate  of  silver 
forms  bromocmnamic  acid.  (Herzog.)  •—  6.  CJdorine  passed  in  diffused 
daylight  over  dry  cinnamic  acid,  forms  a  tough  greasy  substance,  which, 
when  heated  with  carbonate  of  potash,  forms  chlorobenzoate  (chlorocln- 
namate ;  Herzog)  of  potash,  and  deposits  a  white  oil  containingjchlorine* 
(Herzog.)  The  same  products  are  formed  when  chlorine  is  paissed  into 
warm  aqueous  cinnamic  acid,  and  when  cinnamic  acid  is  distilled  with 
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hypochlorite  of  lime  (Stenhoose)^  or  with  chlorate  of  potash  and  hydro- 
chloric acid.  (Hofmann.)  On  passing  chlorine  into  aBolution  of  cinnamic 
acid  in  concentrated  carbonate  of  8oda>  chlorociunamic  acid  is  formed,  and 
when  heat  is  employed,  violent  action  ensues,  and  Stenhouse  s  chlorinated 
oil  is  formed,  together  with  chlorobenzoic  acid.  (E.  Kopp.)  Hypochlorite 
of  lime  converts  cinnamic  acid  into  oil  of  bitter  almonds,  and  then  into 
benzoate  of  lime.  Formic  acid  appears  also  to  be  one  of  the  products  of  the 
reaction:  for  the  liquid,  if  mixed  after  neutralisation,  with  nitrate  of 
silver  or  mercuric  nitrate,  deposits  a  considerable  quantity  of  metallic 
silver  or  mercury.  (Dumas  &  Peligot.)  —  7.  Strong  nitric  acid  easily 
dissolves  cinnamic  acid;  below  60°,  without  disengagement  of  gas,  it 
forms  nitrocinnamic  acid,  which  then  crystallises  (Mitscherlich,  Kopp); 
at  a  higher  temperature  (or  by  the  spontaneous  rise  of  temperature  pro- 
duced when  more  than  1  part  of  cinnamic  acid  is  taken  to  8  parts  of 
nitric  acid^  the  nitric  acid  is  violently  reduced  to  nitric  oxide,  and  nltro- 
benzoic  acid  is  formed  (Mitscherlich);  or,  according  to  Kopp,  first  benzoic, 
and  then  nitrobenzoic  acid.  With  a  more  dilute  acid,  hydride  of  benzoyl 
IS  first  produced  (Dumas  &  Peligot,  Mulder,  Herzog,  Plantamour,  Simon),  - 
then  benzoic  acid  ^Dumas  Sc  Peligot,  Herzog,  Simon,  Mulder);  nitro- 
benzoic acid  contaminated  by  a  yellow  substance  (Plantamour,  Mulder). 
By  distilling  cinnamic  acid  with  fuming  nitric  acid,  Simon  obtained 
hydride  of  benzoyl,  and  a  residue  of  benzoic  acid,  picric  acid  and  resin. 
The  distillate  was  at  first  free  from  hydrocyanic  acid,  but  contained  that 
acid  after  rectification  over  common  salt. 

8.  Boiled  with  peroxide  of  lead  in  aqueous  solution,  cinnamic  acid 
gives  off  the  odour  of  bitter  almond  oil,  while  the  peroxide  of  lead 
assumes  a  light  yellow  colour,  and  is  partially  converted  into  benzoate 
of  lead.  This  behaviour  serves  to  distinguish  cinnamic  acid  from  benzoic 
acid.  (Stenhouse.)  —  9.  Cinnamic  acid  distilled  with  sulphuric  acid  and 
bichromate  of  potash  yields  oil  of  bitter  almonds.  (Simon.)  The  odour  of 
bitter  almond  oil  is  produced,  even  in  the  cold.  (Kopp.)  — 10.  With penta- 
chloride  of  phosphorus  (also  with  the  terchloride,  according  to  Bechamp) 
it  yields  chloride  of  cinnamyl.  (Cahours.)  —  11.  Fused  with  hydrate  of 
pciash,  it  gives  ofi  hydrogen,  and  forms  acetate  and  benzoate  of  potash, 
together  with  a  little  salicylate  of  potash  produced  by  the  action  of  potash 
on  the  benzoic  acid  previously  formed.     (Chiozza)  : 

CWH80<  +  2(KO,HO)  =  C<HS(>\KO  +   C"H»0",KO  +  2H. 

Cinnamic  acid  is  not  decomposed  by  boiling  with  strong  caustic  potash. 
(Simon.) 

12.  In  the  dry  distillation  of  the  alkaline  cinnamates  or  of  cinnamic 
acid  with  cattstic  baryta  or  lime,  a  carbonate  is  formed,  together  with 
cinnamene  and  benzol.     (Compare  ziii,  3.) 

13.  Cinnamate  of  lime  distilled  'with  Jbrmiate  of  lime  yields  cinnamic 
aldehyde.     (Piria.) 

The  reactions  6,  7,  and  8,  serve  to  distinguish  cinnamic  acid  from  benzoic  acid. 

CombincUions.  Cinnamic  acid  dissolves  very  sparingly  in  cold,  easily 
in  boiling  water. —  The.  aqueous  solution  may  be  continuously  boilea, 
without  production  of  benzoic  acid.     (Dumas  and  Peligot.) 

Cinnamates.  "^Ihe  cinnamates  are  soluble  in  water  and  crystallisablc; 
they  strongly  resemble  the  salts  of  benzoic  acid.  (Dumas  &  Peligot.) 
The  silver-sait  is  the  least  soluble.    Those  which  are  difiicultly  soluble, 
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dissolve  more  readily  in  water  oontaining  chlorides  or  nitrates.  Frofni 
almost  all  solutions  of  these  salts  the  cinnamio  aoid  is  precipitated  by 
acids.  They  are  decomposed  by  dry  distillation^  giTing  off  the  odonr  of 
bitter  almonds.  With  concentrated  nitric  acid|  they  tnm  yellow,  and 
gire  off  the  odonr  of  oil  of  cinnamon  and  bitter  iJmond  oil.  Oil  of  ritriol 
colours  them  brown;  The  solutions  mixed  with  manganons  salts,  in 
such  proportion  that  the  oinnamate  predominates,  give  a  white  preoipi- 
tate,  which  soon  becomes  yellowish  and  crystalline.  (Benzoates  giro  no 
precipitate.)  With  ferric  salts  they  form  a  yellow,  not  a  reddish  preci- 
pitate.    (Herzog.) 

Cinnamaie  of  Ammonia,  —  C"H'0',NH*0.  —  When  einnamic  moid 
is  dissolved  in  warm  aqueous  ammonia,  the  liquid  solidifies  to  a  crystal- 
line mass  on  cooling.  The  mother-liquor  is  poured  off,  and  the  salt  dried 
between  bibulous  paper  at  the  ordinary  temperature.  Crystals  belong- 
ing to  the  oblique  prismatic  system,  with  laminated  fracture  parallel 
to  the  terminal  face  of  the  second  lateral  axis,  secondly  to  the  oblique 
terminal  face  of  the  principal  axis,  and  thirdly  (but  less  distinct)  to  the 
posterior  acute  terminal  face.  Direction  of  the  principal  axis  most 
strongly  developed,  that  of  the  two  secondary  axes  (which  t  Gm.)  reiy 
little.  Colourless,  inodorous;  has  a  biting  taste,  with  grating  after-tasta 
Permanent  in  the  air. 

In  hot  air  it  gives  off  ammonia. 

When  heated  in  a  glass  tube,  it  melts,  evolves  ammonia,  yields  a  sub- 
limate of  small  strongly  iridescent  crystals,  probably  an  amidogen-com- 
pound,  and  leaves  a  light  brown  resin. 

Sparingly  soluble  in  cold,  easily  in  hot  water;  on  boiling  the  solution 
an  acid  salt  is  formed,  with  disengagement  of  ammonia.     (Herzog.) 

Oinnamate  of  Potoih.  —  Cinnamic  acid  is  added  to  boiling  potash-ley 
till  acid  reaction  is  set  up,  and  the  liquid  is  then  evaporated  to  crystallisa- 
tion. At  first  the  sparingly  soluble  acid  salt  crystallises  out,  and  then 
the  more  easily  soluble  neutral  salt.  —  Neutral,  —  Crystallises  like  the 
ammonia-salt.  Permanent  in  the  air.  Heated  in  a  glass  tube,  it  melts 
and  gives  off  an  atom  of  water  at  120^,  but  bears  a  stronger  heat  without 
decomposition.     Dissolves  easily  in  hot  water.    (Hersog.) 

Herzog. 

KO  47-2     ....      24-18    23-72 

C«H80<  148        ....       75-08 


CWH'KO  +  Aq  ....     195-2     ....     100-00 

Oinnamate  of  Soda,  —  Carbonate  of  soda  is  saturated  with  einnamic 
acid,  and  evaporated  to  the  crystallising  point.  Dull  crystals  belonging 
to  the  oblique  prismatic  system,  exhibiting  an  indistinct  cleavage  parallel 
to  the  right  terminal  face  of  the  second  lateral  axis.  The  faces  are  but 
indistinctly  developed,  exceptinff  the  right  terminal  face  of  the  first 
lateral  axis,  and  the  anterior  oblique  terminal  face.  Principal  axis 
predominating.     At  HO**  the  salt  gives  off  1  At.  water.     (Herzog.) 

[Herzog, 

N«0    31    ....      17-31    .......      17'05 

CWH80* 148    ....       82-69 


CWH7NtO<,A^  ....    179    ..^    lOO'OO 


CINKAiaC  Mm,  fi1& 

Oinnamate  of  Batfia.  *—  Chloride  of  bariam  is  precipitated  by  oinna- 
mate  of  ammonia;  White  precipitate  which  in  sunlight  changes  into 
beaulifulf  stronglj  refracting  crystals.  Crystals  belonging  to  the  oblique 
prismatic  system,  with  cleavage  parallel  to  the  right  terminal  face  of  the 
second  lateral  axis.  At  100°  it  gives  off  7*15  per  cent,  water.  Dis- 
solves with  difficulty  in  cold^  readily  in  boiling  water,  from  which  it 
oiystallises. 


BaO   76*6    ....    S2*79 

Henog. 

C^HW 139        ....     59-51 

2HO  18        ....      7-70    

7*16 

CwmBaO<,2Aq ....  233*6    ....  lOO'OO 

At  100*. 
BaO   76*6    ....    35*53     ... 

Kicrao^* 
, 35*16 

CMH?0>..., 139        ....     64-47 

C"H7BaO< 215-6    ....  100-00 

Citmamate  of  Strontia,  —  Prepared  like  the  baryta-salt,  which  it 
resembles  in  properties  and  in  crystalline  form.     (Herzog.) 

Oinnamate  of  Lime.  —  1.  Lime- water  precipitates  small  needles  from 
moderately  concentrated  oinnamate  of  ammonia.-— 2.  Nitrate  of  lime 
produces  in  solutions  of  oinnamate  of  ammonia,  a  white  precipitates  which 
is  obtained  in  the  crystalline  form  on  cooling  from  a  solution  in  boiling 
water.  Crystals  belonging  to  the  oblique  prismatic  system,  with  cleavage 
parallel  to  the  right  termmal  face  of  the  second  lateral  axis.  (White, 
loosely  coherent  crystalline  mass  or  aggregated  nodules  :  E.  Kopp.) 
Gives  off  water  at  110°  (Herzog);  the  greater  part  at  140°.  (E.  Kopp.) 
Dissolves  with  difficulty  in  cold  water  (Herzog),  less  easily  than  benzoate 
of  lime.    (E.  Kopp.) 


CaO 

Cry$taia. 

15*14     .... 
7513 

)i     lO           ....I 

Henog. 

15-20 

C^HW 

2H0    

139     .... 

Id     ..•• 

9-77 

C»HW,CaO,  +  2Aq....     185     ....     100-00    

Hempel  could  not  detect  cinnamene  among  tbe  distillation -prodacts  of  cisnamate 
of  lime,  but  thinka  it  might  be  formed  by  very  carefal  heating  till  decomposition  seta  in. 

Cinnamate  of  Magnesia,  —  When  magnesia  alba  is  heated  with  alco- 
holic cinnamic  acid,  solution  takes  place  with  effervescence,  and  the 
compound  crystallises  out  on  cooling.  Crystals  belonging  to  the  oblique 
prismatic  system,  with  cleavage  like  that  of  cinnamate  of  lime.  The 
lateral  axis  is  almost  as  strongly  developed  as  the  principal  axis. 
(Herzog.) 

Ceroui  and  Lanthanout  Cinnamate.  ^-  Precipitated  as  granular 
powders.     (Herzoj.) 

Cinnafnate  of  Glucina  and  Oinnamate  qf  Alumina*  — -  Loose,  white 

T  2 
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powders    sparingly   solable    in   cold,   easily   soluble   in    hot    water. 
(Henog.) 

With  uranotu  salts  alkaline  cinnamates  form  a  yellowish  precipitate 
solable  in  hot  water.    (Henog.) 

ManganouB  Cinnamate.  —  Even  dilute  solutions  of  chloride  of  man- 
ganese are  precipitated  by  alkaline  cinnamates.  The  precipitate,  at  first 
white,  soon  becomes  yellowish  and  crystalline.  The  sut  erystaUtses 
from  a  hot  solution  in  golden  yellow  deareable  crystals  belonging  to  the 
oblique  prismatic  system.  Dissolres  with  difficulty  in  cold,  and  slowly 
in  hot  water.    (Herzog.) 

AntimoniouB  OinnamaU,  —  The  precipitated  as  well  as  the  i^enited 
oxide  of  antimony,  dissolres  with  difficulty  in  cinnamic  acid.  Tartar- 
emetic  gives  with  alkaline  cinnamates,  after  some  timci  small  needles 
grouped  in  reticulated  masses,  which  partially  disappear  again  by  longer 
contact  with  the  liquid;  when  collected  on  the  filter  and  dried,  they  form  a 
silvery  coating.  They  contain  water,  melt  when  heated,  and  leave  a 
colourless  residue  which  effervesces  with  acids,  gives  an  orange-coloured 
precipitate  with  sulphuretted  hydrogen,  and  is  therefore  probably  a 
double  salt  witb  potash.     (Herzog.) 

Alkaline  cinnamates  precipitate  ^i^mu^salts  white,  and  form  in 
solutions  of  oxide  of  tin,  a  white  curdy  precipitate.     (Herzog.) 

Cinnatnale  of  Zinc,  —  Zinc  dissolves  with  difficulty  in  hot  aqueous 
cinnamic  acid,  with  liberation  of  hydrogen.  A  solution  of  oxide  of  zinc 
in  cinnamic  acid  crystallises  on  evaporation.  Crystals  like  those  of  the 
lime-salt     Dissolves  with  tolerable  facility  in  water.     (Herzog.) 

Cinnamate  of  Cadmium  resembles  the  zinc-salt.     (Herzog.) 

CinnamaU  of  Lead,  —  1.  Solution  of  neutral  acetate  of  lead  is  preci- 
pitated at  the  boiling  temperature  by  cinnamate  of  potash,  and  the  white 
crystalline  precipitate  is  well  washed  with  water.  —  2.  Cinnamic  acid  is 
continuously  boiled  with  a  great  excess  of  neutral  acetate  of  lead,  and 
evaporated,  a  large  quantity  of  acetic  acid  then  escaping;  and  the  gela- 
tinous mass  is  afain  diluted  with  water,  the  solution  filtered,  and  the 
residue  washed  for  some  time  with  water,  and  at  last  with  alcohol,  in 
order  to  remove  all  the  free  acid.  White  crystalline  powder,  very 
sparingly  soluble  in  water.    (Herzog.) 

Henog. 

PbO 111-8     ....      44'57     44-24 

18C  108        ....      43-06     43-34 

7H 7       ....        2-79    2-94 

30 24        ....        9-88    9-48 


C»H7PbO<  ....    250-8    ....     10000    10000 

Rrrom  Cinnamate  is  pale  yellow.    (Herzog.) 

Ihrric  Cinnamate. "—  Cinnamate  of  ammonia  forms  with  sesquichlorida 
of  iron  an  orange-coloured  precipitate,  not  cream-coloured  like  that  pro- 
duced by  benzoate  of  ammonia.  Precipitated  by  alkaline  cinnamates 
from  solution  of  sesquioxide  of  iron  it  is  a  yellow  powder  like  chrome- 
yellow.    Difficnltly  soluble  in  water.    (Herzog.) 
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Cinnamate  ofCobdU,  obtained  by  precipitating  a  cobalt  solution  with 
an  alkaline  cinnamate  is  rose-red.  Cinnamate  of  Nkkd  is  greenish 
white,  easily  soluble  in  alcohol.    (Hersog.) 

Cinnamate  of  Copper.  —  Alkaline  cinnamates  precipitate  capric  salts 
of  a  bine  colour  like  that  of  the  cornflower.  (Herzog.)  —  Warm  solu* 
tions  of  cinnamate  of  ammonia  (cinnamate  of  potash)  (Hempel);  and  of 
sulphate  of  copper  are  mixed,  and  the  salt  which  immediately  precipi- 
tates is  washea  and  dried,  first  in  the  air  then  at  100^     (E.  Kopp.) 

Bluish  white,  non- crystalline  powder,  still  containing  a  tolerable 
(quantity  of  water,  the  last  portions  of  which  cannot  be  remored  without 
incipient  decomposition.     (E.  Kopp.) 

By  dry  distillation  it  becomes  brown,  shrinks  together  as  the  decom- 
position proceeds,  and  gives  off  (at  1 50°,  according  to  Hempel)  carbonic 
acid,  which  at  first  contains  one-third  of  carbonic  oxide,  and  afterwards 
a  little  carbnretted  hydrogen  gas,  while  cinnamene  (p.  1)  passes  over 
as  a  clear  oil,  and  (from  180%  according  to  Hempel)  cinnamic  acid 
snblimes.    (E.  Kopp.) 

Cinnamate  of  copper  is  sparingly  soluble  in  cold  water;  boiling  water 
decomposes  it  into  an  acid  and  a  basic  salt.*    (Henog.) 

Mercuroui  Cinnamate  is  white  and  sparingly  solnble  ;  mei'curie 
cmnamoto  is  white.     (Herzog.) 

Cinnamate  of  Silver,'^  a.  Acid?.  —  Contains  29*8  per  cent,  of  silver. 
(Marchand  ) 

h.  Neutral.  —  Cinnamate  of  ammonia  is  precipitated  by  a  concen- 
trated solution  of  nitrate  of  silver,  and  the  salt,  which  separates  in  white 
laminffi  (flaky,  according  to  Mulder,  and  if  the  cinnamate  of  ammonia  be 
added  to  the  silver  solution,  white  and'  curdy,  according  to  Herzog),  is 
premised  between  bibulous  paper,  moistened  with  water,  and  again  pressed. 
(^Dumas  &,  Peligot.) 

It  is  slowly  coloured  violet  by  exposure  to  light.  Somewhat  soluble 
in  water  (Mulder);  insoluble  in  pure  water,  but  soluble  in  presence  of 
small  quantities  of  other  salts.     (Herzog.) 


Mulder. 


Damu  & 
Dried  in  vacuo  at  120*.  Peligot. 

18  C    108      ....     42-33  4224  ....  41-62 

7  H   7      ....       2-74  2-92  ....  304 

Ag 1081  ....     42-38  41-61  ....  4245 

4  0 32      ....     12-55  13-23  ....  12-89 

C"H7AgO* 255-1  ....  100-00  100-00  ....  10000 


At  120*.  Fremy.  Herzog. 

18  C  41-82  41-77 

7  H 2-93  2-89 

Ag 42-52  42-31 

4  O 12-73  13-03 


CWR'AgO*    100-00 100-00 

Bcrtagnini  found  42-69  p.  c.  liWer.    The  salt  contains  43-68  p.  c.  silver  and 
1  atom  water  of  crystallisation,  which  li  not  given  off  at  100*.    (Marchand.) 
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The  alkaline  oinnamatea  fona  with  Bolationa  otgML  and  oiphUnwn^ 
yellowish  preoipitates  which  blacken  in  the  light*    (Heriog.) 

Oinnamic  acid  does  not  combine  with  nrea.  (Hhwiweti,  J,  pr,  Obern^ 
69,  103.) 

Cinnamic  acid  dissolves  easily  in  alcohol,  and  is  precipitated  there- 
ftom  by  water.  (Damas  &  Peligot.)  It  dissolves  in  4*3  parts  of 
absolute  alcohol  at  20^  (Mitscherlich.)  Dissolves  very  easily  in  ether. 
(Hersog.) 


Thiociimol. 

GAHOURa.    Oompt.  rend.  26,  458. 

1.  When  sulphuretted  hydrogen  is  passed  to  saturation  through  the 
alcoholic  solution  of  cinnhydramide,  the  liquid  soon  becomes  turbid 
without  depositing  sulphur,  and  on  standing  deposits  thiocinnol  as  a 
white  powder,  which  is  washed  with  alcohol. —-2.  Thiocinnol  is  also 
formed  when  alcoholic  oil  of  cinnamon  is  treated  with  sulphide  of  ammo- 
nium. 


Sulphocinnamic  Acid. 

C"H'»S»0^«  =  C^«H«0*,2S0». 

Marchand.    J.pr,  Chem,  16,  60. 

Hebzoo.    iV^.  Br.  Aixh.  20,  164;  J.  pr.  (Mem.  29,  51. 

Mitscherlich.    J.  pr.  Chem,  22, 197. 

Zimmtsehw^elsdure, 

First  observed  (1839)  by  Marchand,  more  completely  investigated  by 
Herzog  in  1848. 

Formation.  By  combining  cinnamic  acid  with  anhydrous  sulphuric 
acid  (Marchand);  with  oommon  or  with  fuming  oil  of  vitriol.     (Herzog.) 

Preparation.  One  parfc  of  cinnamic  acid  is  dissolved  in  from  8  to  12 
parts  of  fuming  sulphuric  acid  of  from  sp.  gr.  1*92  to  1*87,  which  causes 
a  slight  rise  of  temperature,  but  no  evolution  of  sulphurous  acid;  and  the 
mixture  is  dissolved  in  water  and  digested  with  carbonate  of  baryta  till  a 
filtered  sample  is  no  longer  precipitated  by  chloride  of  barium.  The 
mixture  is  then  filtered,  and  sulphuric  acid  is  carefully  added  as  long  as 
any  precipitate  is  formed;— or,  siuce  it  is  difficult  to  hit  the  right  quantity 
of  sulphuric  acid,  basic  acetate  of  lead  is  added;  the  resulting  precipitate 
decomposed  by  sulphuretted  hydrogen;  and  the  filtrate  evaporated,  first 
in  the  water-bath,  then  in  vacuo  over  oil  of  vitriol,  an  amorphous  pale 
yellow  residue  then  remaining,  which  undergoes  no  further  change  at 
100°.    (Herzog.) 

Properties.  Crystallises  from  an  alcoholic  solution  in  long  prisms 
belonging  to  the  oblique  prismatic  system,  with  about  6  atoms  of  water.. 
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In  the  air  they  att»et  moietnie  without  deliqnesoing,  but  ia  vaeuo  or  at 
25^  in  the  air^  they  give  off  water,  and  turn  white.  The  aqueous  solution 
reddens  litmus^  and  has  an  aoid  taste.    (Herzog.) 

Herzog. 
Dnerf  at  100**.  Mean. 

18  C 108  ....  47-36     47-58 

8  H 8  ....  3-51     3-76 

4  0 32  ....  14-08     13-99 

2  80«  ..., 80  ....  35-10    34-67 

C»H»0*,280»  228    ....  lOO'OO    10000 

JDecompositions.  !•  The  acid  dried  at  100^  melts  when  heated,  gives 
off  water,  and  carbonizes  without  volatilising,  giving  off  aromatic  odorous 
vapours,  and  leaving  a  difficultly  combustible  charcoal.  —  2.  It  dissolves 
in  concentrated  nitric  acid  without  disengagement  of  ^as  or  rise  of  tem- 
perature. On  heating  the  mixture  to  44"^,  a  few  gas  bubbles  escape,  and 
at  50°  dense  red  rapours,  while  crystals  form  as  the  liquid  cools,  and 
reappear  without  increasing  in  quantity  when  it  is  heated.  No  smell  of 
bitter  almonds  is  perceptible,  even  at  90°.  The  nitric  acid  solution 
mixed  with  chloride  of  barium  does  not  form  a  precipitate  of  sulphate  of 
baryta,  but  yields  after  some  time  a  light  crystalline  deposit,  which, 
however,  does  not  appear  to  bo  sulphocinnamate  of  baryta.  —  3.  When 
sulphocinnamic  acid  is  distilled  with  alcohol  and  hydrochloric  acid,  and 
the  liquid  cohobated  three  times,  no  foreign  substance  passes  over,  but 
the  residue  yields  on  evaporation  stellate  groups  of  small  crystals, 
soluble  in  water  and  alcohol,  which  appear  to  be  either  sulphocinnamic 
add,  or  sulphocinnamic  ether.    (Herzog.) 

ComhiruUions.  a.  WUh  Water.  Sulphocinnamic  acid  attracts  but 
little  moisture  in  the  air,  and  dissolves  readily  in  water. 

h.  With  Bases,  Sulphocinnamic  acid  is  bibasic.  The  neutral  salts 
contain  two  atoms  of  base  to  one  atom  of  acid;  in  the  acid  salts,  one  atom 
of  acid  is  combined  with  one  atom  of  base  and  one  atom  of  water,  which 
cannot  be  expelled  at  100°.  The  alkaline  sulphocinnamates,  when 
heated,  leave  a  residue  of  alkaline  sulphate  and  sulphite,  and  when 
ignited,  a  residue  which  gives  off  sulphuretted  hydrogen  with  acids.  The 
cinnamates  of  the  heavy  metals  leave  metallic  sulphides  when  ignited. 
The  acid  and  its  soluble  salts,  precipitate  the  solutions  of  basic  acetate 
of  lead  and  of  mercurous  nitrate,  and,  after  some  time,  that  of  chloride  of 
bi^rium.    (Herzog.) 

Cinrumate  of  Potash.  —  a.  Neutral.  —  The  acid  is  neutralised  with 
carbonate  of  potash,  or  the  baryta  salt  decomposed  by  sulphate  of  potash. 
The  solution  evaporated  in  vacuo  leaves  an  amorphous  yellow  mass, 
which  becomes  moist  in  the  air,  without  deliquescing.  Perfectly  neutral. 
Gives  off  2*91  p.  c.  water  when  dried  in  vacuo  at  100^  Dissolves  easily 
in  water;  with  great  difficulty  in  alcohol.     (Herzog.) 

In  vacuo,  Herzog. 

2  KO   94-4  ....    30-12    30*08 

CWHW,2S05 210      ....    67-01     67-01 

Aq 9      ....       2-87     2-91 

CWH«K»0*,2S0»  +  Aq 3134  ....  10000    10000 
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b.  Acid,  Crystallises  in  slender  needles  from  the  solation  of  the 
nentral  salt  on  the  addition  of  liydrocliloric  acid.  -  Dissolves  with  great 
difficulty  iu  alcohol.     (Herzog.) 

Sulphocimiamate  of  Baryta,  —  a.  IseutiaL  —  The  solation  of  the 
baryta-salt  obtained  in  the  preparation  of  sulphocinnamic  acid,  becomes 
covered,  when  evaporated  at  a  gentle  heat,  with  crusts  which  fall  to  the 
bottom,  and  are  renewed  until  almost  all  the  baryta-salt  is  separated. 

The  crusts  appear  but  slightly  crystalline,  even  under  the  microscope. 
Permanent  in  the  air.  Dried  at  100°  it  gives  off  4*87  p.  c.  =:  2  At.  water. 
Nearly  insoluble  in  water  (?  Gm.)     (Herzog.) 

Cruita,  Herxog, 

2  BaO  153-2  ....    40*19     40*05 

C"H«03,2S08  210      ....     55*09 

2Aq 18      ....       4*72     4*87 

CWH«Ba»0^2S0•  +  2Aq ....  381*2  ....  100*00  ~ 

At  100^ 

2  BaO    153*2  ....  42-18     41*92 

18  C     108      ....  29*73    ., 30*08 

6H    6      ....  1*65    1*79 

2  0     16      ....  4-40     4*44 

2  SO' 80      ....  2204     21*77 

C"H«BaW,2SG»    363-2  ....  10000     lOO'OO 

5.  Acid. — When  nitric  acid  is  added  to  the  solution  of  the  baryta- 
salt  obtained  in  the  preparation  of  sulphocinnamic  acid,  and  evaporated, 
or  when  the  nentral  salt  a  is  boiled  with  water  containing  nitric  acid,  the 
liquid,  after  some  evaporation,  deposits  on  cooling  beautiful,  delicate 
needles  of  the  acid-salt.  Permanent  in  the  air.  Loses  its  lustre  at  lOO**^ 
and  gives  off  5*74  per  cent.  =  2  atoms  of  water.  Sparingly  soluble  in 
water  and  in  alcohol.     (Herzog.) 

At  loo"*.  Henog. 

BaO  76*6  ....     25-91     25*88 

C«IF0',2S0»  219      ....     74-09 


C"mBaO*,2SO» 295-6  ....  100-00 

SulphocinnamaU  of  Baryta  and  Ammonia,  —  The  needles  of  the 
baryta-salt  (6)  dissolve  in  dilute  ammonia,  and  yield  a  double  salt  in 
aggregated  prisms,  which  when  exposed  to  the  air  absorb  water  and 
give  off  ammonia.     (Herzog.) 

Stdphocinnamate  of  Zinc  is  ciystallisable.  (Marchand.)  Small 
nodules.     (Herzog.) 

SulpliocinnamMte  of  Copper,  —  The  solution  is  easily  decomposlble, 
and  can  only  be  concentrated  under  the  air-pump.     (Herzog.) 

Sulphocinnamate  of  Silvei\  —  When  neutral  sulphoclnnamate  of  baryta 
is  precipitated  with  nitrate  of  silver,  filtered,  and  the  filtrate  evaporated 
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in  tlie  wator-batli  and  then  in  vacuo,  the  solaiion  dries  up  to  a  grey» 
lustrons,  brittle^  crust  On  evaporating  the  solution  over  the  open  fire 
reduction  is  apt  to  take  place,  and  then,  even  if  a  tolerable  quantity  of 
liquid  is  left,  the  whole  suddenly  solidifies  to  a  jelly. 

The  salt  when  heated  yields  metallic  silver  and  sulphide  of  silver. 
It  dissolves  easily  in  hot  water,  also  in  nitric  acid  and  in  ammonia. 
(Herzog.) 

Henog. 

2  AgO 232-2  ....    5251     52-12 

C»»HH)«,2SO» 210      ....    47-49 

C"H«Ag»0<,2S0» 442-2  ....  10000 


• 


Solphocinnamic  acid  dissolves  readily  in  alcoholf  and  crystallises  on 
spontaneous  evaporation. 


Cinnamate  of  Methyl, 

C»H*»0*  =  (7H»0,C"H'0». 
£.  Kopp.    Ccmpt.  rend.  21^  1877. 

Zimmtfarmetterf  Zimmtkohnaphtha,  dnnamaU  de  mtikple. 

Hydrochloric  acid  gas  is  passed  through  a  solution  of  3  parts  of 
cinuamic  acid  in  5  parts  of  absolute  alcohol,  and  the  product  distilled 
over  oxide  of  lead. 

Colourless  oil  of  sp,  gr.  1*106.  Boils  at  241  ^  Has  a  pleasant 
aromatic  odour. 


Cinnamate  of  Ethyl. 

C«H»0*  =  C*H»0,C»H'0». 

HRRZoa.    JV.  £i\  Arch,  17,  72;  20,  170. 
Marchamd.     J.  pr,  Ckem.  16,  429;  87,  281. 

£.  Kopp.     Compt.  rend.  21,  1376  ;  J.  pr,  Chan,  27,  280  ;  CompL  rend 
24,  615;  IT.  J.  Fharm,  11,  72. 

Zimmtvmester,  Zimmtnaptha,  (Hnnamyl&iAer,  dnnamic  Hker, 

JBbrmation,  By  passing  hydrochloric  acid  gas  into  a  mixture  of 
cinuamic  acid  and  alcohol.     (Eferzog,  Marchand,  Kopp.) 

The  oil  which  PUntamoar  prepared  by  decompoting  dnnamein  with  alcobolie 
potash,  is  not  donamic  ether.    E.  Kopp.    (It  is  benzylic  iJoohol.    Kr.) 

Preparation.  !•  A  mixture  of  1  jpart  of  oinnamio  acid  with  6  parts 
of  alcohol  and  2  parts  of  hydrochloric  acid^  is  distilled  down  to  a  third. 
The  residue  forms  two  layers,  the  lower  of  whidi  is  the  ether.  It  is  washed 
with  water;  dissolved  in  water  containing  alcohol;  agitated  with  a  solu* 
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tion  of  neotnl  tartrate  of  potasb,  whioli  takes  op  free  aeid;  decanted 
from  the  reeolting  bitartrate;  then  filtered,  mixed  with  more  water,  by 
which  the  ether  is  again,  precipitated,  while  tartrate  of  potash  remains  in 
solution;  and  distilled*  The  distillate  is  shaken  np  with  chloride  of 
calcium,  and  after  two  days,  decanted  and  rectified.  (Henog.)  — 
2.  Marohand  distils  4  parts  of  absolote  alcohol  with  2  parts  of  cinnamio 
acid  and  1  part  of  hydrochloric  acid;  pours  back  several  times  that 
which  first  distils  over;  then  distils  till  three-fourths  have  passed  oyer; 
washes  the  ether  remaining  in  the  retort  repeatedly  with  water;  then 
decants  and  rectifies  over  oxide  of  lead.  —  3«  The  solution  of  3  parts 
of  cinnamic  acid  in  5  parts  of  alcohol  is  saturated  with  hydrochloric  acid 
gas,  and  the  oily  product  rectified  oyer  oxide  of  lead.    (E.  Kopp.) 

Propertie$.  Transparent,  rather  mobile  liquid.  More  highly  refrac- 
tive  than  creosote,  beautifully  iridescent  in  tbe  light.  (Herzog.)  Sp.  gr. 
1131  (Herzog)  at  12°  (Marchand);  1126  at  0^  (E.  Kopp);  1  0498  at 
20  2''  =  1-0656  at  0°.  (H.  Kopp.)  Boiling  point  2625  (Herzog); 
263°  at  758  m.m.  pressure  (Maishand) ;  262°  (E.  Kopp)  ;  260"" 
(Hofmann  &  Blyth);  261 '6°,  —  or,  with  the  correction  necessary  for 
tbe  lower  temperature  of  the  column  of  mercury  projecting  out  of  the 
retort,  266°.  (H.  Kopp.  Ann.  Pharm.  95,  319.)  Vapour-density  6*537 
at  291°.  (Marchand.)  Permanent  in  the  air.  (Herzog.)  Has  an  agree- 
ably sweet  odour  of  oranges  and  cinnamon.    (Herzog.) 


Hcnog*      Manduad. 


22  C 

12  H 

40 


IIIMII. 

meoa. 

132 

•••. 

75*00    .... 

....     74-44 

....    74-27 

12 

•••• 

6-81     .... 

6*87 

....      6*81 

32 

••■• 

18-19    .... 

....    18-69 

....     18-92 

C«H«0*  ..; 176    ....  lOO'OO    100-00    ....  10000 

Measures. 

Cvapour  22    9-1520 

H-gas    12     .    0-8316 

O-gas    2    2-2186 

2     12-2022 

Ether-vapour    1     6*1011 

Decompositions,  1.  Cinnamic  ether  Is  but  little,  if  at  all,  decomposed 
by  fuming  nitric  acid,  (Marchand.)  Concentrated  nitric  acid  converts 
it,  with  difficulty,  into  nitro-cinnamic  ether,  a  considerable  quantity 
of  tlie  ether  being  at  the  same  time  decomposed  and  acid  liberated. 
(E.  Kopp.) 

2.  With  alcoholic  ammonia  it  forms  a  crystalline  powder  (probably 
oinnamide)  but  very  little  in  proportion  to  the  ether  consumed;  the  pro- 
duct is  not  large,  even  when  ammoniacal  gas  is  passed  into  the  ether. 
(Herzog.) 

3.  With  potash  it  forms  oinnamate  of  potash  and  alcohol  (Mar- 
chand.) 

Cinnamle  ether  is  nearly  insoluble  in  tuol^r,  readily  soluble  in  alcohol 
and  in  iiher^ 
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Cinnamein.' 

C»H"0*  =  C"H»0,C"ffO'. 

Plantamoub.     (1838.)    Ann,  Fkarm,  27,  320;  30,241. 

Frsmy.    Ann.  Chim,  Pkys.  70,  189j  Ann.  Pharm.  30,  328. 

Dbyillb.    Ann.  Fkaifn.  74,  230;  J.  pr.  Chem,  50,  442;  Ann,  Fharm, 

97,  168. 
E.  Kopp.     Oompt  ehim,  1850, 140. 

Oil  qf  PervbaUam.  In  the  crystallised  state,  it  is  the  nuiaeinmamiin  of  Seharliog, 
not  that  of  Fremj. 

Sources.  In  balsam  of  Pera ;  according  to  Simon  (^.  Br.  Arch. 
29,  181,)  ready  formed.  In  tolubalsam  (Fremj,  Deyille),  a  statement 
which  Scharling  disputes.  By  distilling  tolubalsam  with  water,  and 
repeatedly  cohobating  the  distillate,  Deyille  obtained  a  small  quantity  (a 
gramme  from  a  pound)  of  volatile  oil,  from  which  on  rectification  tolene 
ptissed  over,  while  crystallised  beuzoio  acid  and  cinnamein  remained,  the 
Tatter  distilling  at  340 — 350  with  partial  decomposition.  (That  which 
passed  over  contained  79'86  —  81*12  p.  o.  C,  and  7*62  to  8'8d  p.  c.  H.) 

Formation.  By  dissolving  clnnamic  acid  in  peruvine,  an  acid  viscous 
liquid  is  formed,  which,  when  saturated  with  hydrochloric  acid,  yields  to 
boiling  water  a  neutral  oil  resembling  einnamein  and  heavier  than  water. 
(Scharling.) 

Freparation.  Balsam  of  Peru  is  saponified  by  agitation  with  excess 
of  caustic  potash,  and  the  solid  soap  dissolved  in  water:  the  solution  on 
being  warmed  separates  after  a  few  minutes  into  two  layers,  and  the 
upper,  which  is  oily,  is  to  be  repeatedly  washed  with  water,  till  the  oil 
exhibits  a  faint  reddish  yellow  colour.  The  residual  water  is  evaporated 
in  the  water-bath;  the  oil  dissolved  in  warm  alcohol  and  evaporated;  and 
this  treatment  is  repeated  as  long  as  resin  separates  out  on  evaporation. 
(Plantamour.)  —  2.  Balsam  of  Peru  dissolved  in  alcohol  of  36°  is  treated 
with  alcoholic  potash,  whereby  a  compound  of  resin  with  potash  is  pre- 
cipitated; the  solution  is  mixed  with  water;  the  einnamein  which  sepa^ 
rates  out  in  the  form  of  oil  is  separated  from  the  inferior  solution  of 
oinuamate  of  potash,  and  dissolved  in  freshly  rectified  rock-oil,  whereby 
resin  is  removed;  the  rock-oil  is  then  evaporated,  and  the  residual  oil 
placed  in  a  vacuo.  Cinnaniein  thus  prepared  still  retains  styracin  in  solu-* 
tion,  the  quantity  varying  according  to  the  nature  of  the  balsam .  To  free 
it  from  this  impurity,  it  is  dissolved  in  weak  alcohol,  and  cooled  for  several 
days  below  0"^,  as  long  as  a  crystalline  deposit  of  styracin  continues  to 
form.  (Fremy.)  —  3.  Balsam  of  Peru  is  repeatedly  boiled  with  aqueous 
carbonate  of  soda,  and  the  oinnamate  of  soda  is  removed  by  washing,  the 
residue  then  separating  into  resin  and  a  yellowish  brown  liquid  which 
must  be  heated  to  170°  on  the  oil-bath,  and  distilled  in  steam  heated  to 
170°.  Colourless  somewhat  milky  einnamein  then  passes  over,  and  is 
freed  from  adhering  water  by  standing  for  some  time  in  a  warm  place, 
over  chloride  of  calcium.  Sometimes,  perhaps  always,  the  einnamein 
thus  prepared  contains  in  solution  styracin,  which  partially  crystallises 
eat  utev  Icog  •tandiog.    (Boharling.;    Galcined  magnesia  or  oxide  of 
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lead  also  separates  oinnaraein  from  balsam  of  Peru,  by  eombining  with  the 
cinnamic  acid  and  separating  resin.     (Simon.) 

Propertiei,  Faintly  coloured  (Fremy),  colourless,  strongly  reftncting 
oil  (Scharling),  which  remains  liquid  when  cooled  in  a  freesing  mixture 
for  sereral  days  (Fremy),''to  —  12°  (Plantamonr),  to  15*  (Scharling) 

(  —  15°  ?).  When  cinnamein  is  kept  under  water,  there  are  formed  after  tome  time 
folid  cryttalf  {^m  metacinnamein),  which  melt  at  12 — 15*,  lometimet  reaolidify  after 
cooling  and  standing,  bat  after  solution  in  boiling  alcohol  cannot  again  be  obtained  in 
the  crystalline  form.  (Scharling.)  Boils  at  305"  and  distils  without  decompo- 
sition (Plantamonr);  between  340  and  350^^  with  partial  decomposition. 
iDeville,  Fremy.)  It  has  a  feeble  pleasant  odour.  Its  taste  is  sharp 
Freniy),  aromatic,  recalling  that  of  fat.  (Scharling.)  Makes  grease  spots 
on  paper.  (Fremy.)  Sp.  gr.  1*098  at  14"";  10925  at  25^  (Scharling.) 
Neutral. 


32  C 192 

14  H    14 

4  0    32 

C"H"0* 238 


Fremy. 

80-67    77-68  to  7908 

5-88     610   ,,    6*50 

13*45     16-27   M  14-42 

100-00    100-00      100-00 


Plantamonr. 

..  79-55 
..  6-25 
..     14-20 


100*00 


Scharling. 
Oil.  Cryitah, 

32  C 79-18  to  80-24     ....    80-21 

14  H 6-56   „    603     ....      6-07 

4  0 14-26   „  13-73    ....     13-72 

C«H"0*  10000      100-00    ....  10000 

It  is  C»Hi<0«,   (Plantamonr),  C^H^K)!*.     (Premy.)      E.  Kopp  regarded  it  as 

identical  with  styradn,  which  Scharling  disproved. 

DeeompotUions.  Cinnamein  slowly  absorbs  moist  oxygen.  (Fremy.) 
When  exposed  fbr  years  to  air  and  to  light,  it  assumos  a  rancid  odour  and 
acid  reaction.  Cinnamein  which  had  been  kept  for  years  in  a  closed 
vessel  liad  become  turbid;  when  distilled^  it  began  to  ooil  at  230°,  and 
yielded  a  few  drops  of  a  slightly  empyreumatic  distillate,  while  a  solid 
substance  separated.  When  the  residue  was  poured  into  alcohol  of  93^  Tr., 
part  of  it  dissolved  immediately  and  the  rest  on  boiling;  on  cooling,  white 
flakes  were  deposited  which  dissolved  in  boiling  alcohol  but  not  in  cold 
alcohol,  resembled  coagulated  albumen  when  dry,  and  became  transparent 
at  120°  without  melting  or  becoming  brittle.  These  flakes  contain  80*06 
p.  c.  C.  and  6-23  p.  c.  H.,  and  are  therefore  amorphous  cinnamein.— > 
Crystallised  cinnamein  preserved  in  a  glass  vessel  for  a  year,  melted  to  a 
viscous  mass,  and  in  another  year  became  a  solid  transparent  amorphous 
mass.     (Scharling,) 

2.  Cinnamein  is  partially  decomposed  by  didiUaiion,  leaving  a  small 
quantity  of  tar,  ana  yielding  a  distillate  difiering  in  composition  from 
the  original  substance.     (Fremy  )    (See  page  283.) 

3.  It  is  immediately  resinized  by  oU  of  vitriol;  the  resin  purified  by 
boiling  with  water  contains  70-8  p.  c.  C.  and  6*5  p.  c.  H.,  and  is  therefore 
cinnamein  +  water  (C'*H*H)'  +  4  Aq,  which  requires  72*0  p.  c.  C.  and 
6*66  p.  c.  H.     (Fremy.) 

4.  Forms  a  crystalline  compound  with  cUortfitf.  (Plantamonr.)  Slowly 
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absorbs  chlorine,  more  easily  when  heated,  becoming  at  the  same  time 
coloured  and  thickened,  and  when  distilled  nltimately  yields  chloride  of 
bensoyl  tof^ther  with  an  oil.    (Fremy.) 

5.  Nitric  acid  acts  briskly  on  cinnamSin  when  heated,  forming  a 
yellow  resin  and  a  large  quantity  of  bitter  almond  oil.  Peroxide  of  lead 
acts  in  a  similar  manner.    (Fremy.) 

6.  Cinnamein  forms  a  crystalline  compound  with  ammonia.  (Planta- 
mour.) 

7.  Mixed  with  hieulphide  of  carbon  and  powdered  hydrate  of  potash, 
it  forms  a  saline  mass  containing  xanthate  of  potash.     (Scharlinff.) 

8.*  Rapidly  treated  with  rery  concentrated  po^iu^ley,  or  melted  with 
hydrate  of  potash,  it  gives  off  hydrogen,  and  passes  into  cinnamate  (cin- 
namate  and  benzoate)  of  potash.     (Fremy.) 

Treated  with  very  concentrated  potash-ley  in  the  cold,  or  with  alco* 
holic  potash,  it  is  completely  resolyed  in  24  hours,  without  disengagement 
of  gas  or  absorption  of  oxygen  into  benzylic  alcohol,  and  cinnamate  of 
potash: 

C«H"0*  +   KO,HO  -  C"H«0«  +  CWHTKO*. 

By  the  continued  action  of  the  potash,  the  benzylic  alcohol  may  be  con- 
Yerted  into  toluol. 

In  contact  with  very  concentrated  solution  of  potash,  ciunamein  soon 
changes  its  appearance,  becomes  thicker,  and  then  solid  :  after  24  hours 
water  dissolres  the  greater  part,  and  separates  peruvin  (a  mixture  of 
benzylic  alcohol  and  toluol :  Kr.)  as  an  oil  which  floats  on  the  surface. 
(Fremy.) 

Cinnamein  solidifies  with  alcoholic  potash  to  a  soft^  yellow,  pleasant 
smelling  soap.  When  this  soap  is  dissoiyed  in  water,  oil  separates  on  the 
surface,  which  on  distillation  passes  oyer  as  a  transparent,  aromatic 
odorous,  refracting  oil,  heayier  than  water  and  consisting  of  cinnamate 
of  ethyl  (benzylic  alcohol :  Kraut).  By  continuing  the  distillation, 
water  being  added  to  the  dry  residue,  a  second  clear  yellow  oil  is 
obtained,  of  less  agreeable  aromatic  odour,  and  lighter  than  water;  this  oil 
is  the  peruyin  of  Fremy.  More  of  this  peruyin  is  obtained,  when  water 
is  added  to  the  residoe,  and  the  supernatant  oil  is  removed  and  distilled 
alone.  From  the  residue  in  the  retort,  after  solution  in  water,  hydro- 
chloric acid  precipitates  cinnamic  acid  and  carbobenzoic  acid.  (Planta- 
mour.)  (Cinnamic  acid  and  amorphous  benzoic  acid.  Kraut)  By  con- 
tinued boiling  of  cinnamein  with  potash-ley,  Scharling  once  obtained 
Fremy*s  peruyin;  but  when  he  distilled  cinnamein  prepared  from  another 
balsam,  with  potash-ley  or  alcoholic  potash,  a  distillate  was  obtained  which 
had  a  different  odour  and  greater  specific  gravity  than  peruvin,  and  dis- 
solved with  tolerable  facility  in  water.  Separated  from  this  solution  by 
common  salt,  then  dried  for  some  days  over  chloride  of  calcium,  and  dis- 
tiUedy  this  oil  gave  off  traces  of  alcohol,  and  then  an  oil  boiling  between 
lb(f  and  205''  (after  rectification  at  179^)  which  was  benzylic  alcohol, 
and  afterwards  a  neutral  distillate,  which  solidified  in  the  neck  of  the 
retort  to  a  crystalline  mass,  which,  when  dissolved  in  alcohol  and  exposed 
to  the  air,  became  converted  in  six  weeks  into  benzoic  acid. 

Cinnamein  scarcely  dissolves  in  vfoUr.  It  dissolves  in  alcohol  and  in 
eiher* 
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O^HWQ*  =  C"H*0,C»H'0«. 

fioNASTRE.     (1827.)    J.  Pharm,  13, 149;  17,  848;  N.  Tr.  24,  2,  236. 

Lepaoe.     J.  Ohim.  mud.  18,  726. 

Fremy.    Ann,  Ohim.  Phy$.  70,  196;  Ann,  Pharm  30,  335. 

E.  SmoM.    uinn.  Pharm.  31,  272;  iV^.  J9r.  Aixh.  29, 182;  iiiui.  PAarm 

71.  357. 
Fb.  Toel.    Ann.  Pharm.  70,  1. 
Ad.  Stbbckeb.    Ann.  Pharm.  70, 10;  74, 112. 
Jul.  Wolff.    Ann.  Pharm.  75,  397. 
E.  Kopp.     CompU  ehim.  1850,  140. 
OossMANN.     Ann.  Pharm.  99,  376. 
SciTARLiNO.     Ann.  Pharm.  97,  90  and  174. 

MHaeinnamein.    (Fremj.)    Zimmttmtrer.    Zimmtaleohol. 

DiicoTered  by  Bonastre  In  1827,  investigated  by  Simon  and  Toel.  Stated  by 
E.  Kopp  to  be  identical  with  cinnamein,  which  was  however  disproved  by  Scharlin^^. 
The  correct  formula  was  first  given  by  Fremy  and  8treoker. 

Soureei.  In  liquid  storaz.  —  In  balsam  of  Pern;  it  if  often  con* 
tained  in  the  oinnimein  prepared  from  that  snbetanee,  and  eeparates  from 
the  cinnamein  which  has  oeen  disaolved  in  weak  alcohol,  either  when  cooled 
several  degrees  below  0^,  or  after  standing  for  some  time*    (Sobarling.) 

Preparation.  When  the  solntion  of  liquid  storax  in  alcohol  is 
Gxposea  to  a  temperature  of  1 5^  — 18^,  fine  needles  separate  out  in  about 
six  months.  ^Bonastre.)  —  2.  Fresh  liquid  storax  is  treated  with  cold 
alcohol,  whioh  leaves  stjracin  undissolved.  (Bonastre.) — 3.  Commercial 
storax  is  treated  with  cold  ether;  the  ether  poured  off  after  two  days; 
the  residue  dissolved  in  boiling  alcohol  of  40°;  the  liquid  filtered;  and 
the  alcoholic  solution  allowed  to  evaporate:  styracin  then  crystallises 
out,  and  is  obtained  pure  by  washing  with  cold  alcohol,  drying  between 
paper,  and  recrystallisation  from  alcohol.  (The  alcoholic  solution  of 
storax  which  has  not  been  treated  with  ether,  likewise  deposits  styracin 
on  evaporation,  but  in  an  impure  form:  Lepage.) —  4.  Liquid  storax  is 
distilled  with  half  to  seven-tenth  parts  of  crystallised  carbonate  of 
soda  and  water,  whereupon  stjrrol  passes  over;  and  the  residual  liquid, 
which  contains  cinnamate  of  soda,  is  poured  off  from  the  resinous  mass, 
which  is  then  washed  with  water,  dried,  and  dissolved  in  20  parts  of 
boiling  alcohol  of  sp.  gr  .0'825.  The  liquid  is  then  filtered;  two-thirds 
of  the  solntion  distilled  off;  and  the  residue  cooled,  whereupon  almost 
all  the  styracin  is  deposited,  as  a  coarse  crystalline  powder,  which  is 
pressed  between  paper,  repeatedly  washed  with  cold  alcohol,  and  again 
pressed,  till  it  is  no  longer  sticky  from  adhering  resin,  but  forms  a 
white  dry  mass.  As  this  mass  still  contains  soda,  it  is  powdered  and 
dissolved  in  seven  parts  of  ether;  the  liquid  filtered  from  the  soda- 
compound;  and  the  ether  distilled  off  in  the  water-bath:  pure  styracin 
then  remains.  (Simon.^  —  5.  Toel  dries  the  resinous  cake  which  remains 
after  the  distillation  of  liquid  storax,  with  carbonate  of  soda  and  water  (4) 
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after  it  has  been  freed  from  the  solution  of  cinnamate  of  soda; 
macerates  it  repeatedly  with  cold  alcohol,  which  extracts  the  colouring 
resin,  and  leaves  most  of  the  styracin  but  little  coloured;  and  obtains  the 
styracin  quite  pure  by  repeated  crystallisation  from  ether-alcohol,  Wolff 
allows  the  resinous  cake  to  stand  for  some  time  in  cold  alcohol,  when  it 
soon  becomes  crystalline;  frees  the  crystals  from  resin  by  dissolving  them 
in  boiling  alcohol,  and  precipitating  the  resin  with  suffar  of  lead;  and  fre- 
quently recrystallises,  first  from  ether-alcohol,  then  from  ether.-— 
6.  After  distilling  liquid  storax  with  water,  and  repeatedly  boiling  ovt 
the  residue  with  carbonate  of  soda,  the  undissolved  portion  is  slowly 
allowed  to  cool  to  80°  —  40°:  the  mass  then  becomes  tough  and  spongy, 
and  a  yellow  oil  collects  in  its  pores.  This  oil  made  to  run  out  by 
kneading  and  pressing,  and  then  filtered,  solidifies  after  some  time  into  a 
crystalline  mass,  which  is  purified  by  recrystallisation  from  alcohol.|  The 
residual  mass  still  contains  much  styracin,  and  is  therefore  worked  up 
for  styrone.  (E.  Kopp.)  —  7.  After  distilling  liquid  storax  with  water, 
and  repeatedly  boiling  the  residue  with  carbonate  of  soda^  the  residue 
separates  into  a  solid  dark  resin  and  liquid  styracin.  The  latter  is  poured 
off,  transferred  to  a  flask,  which  is  placed  in  an  oil-bath  at  the  temperature 
of  180^,  and  distilled  by  passing  steam  heated  to  180°  through  it;  it  then 
passes  over  as  a  white  milky  oil,  which,  when  freed  from  water,  solidifies 
on  standing  in*open  vessels,  to  a  faintly  coloured  crystalline  mass,  which 
may  be  recrystollised  from  alcohol.  (Scharling.^  —  8.  Liquid  storax  is 
macerated  or  digested  at  a  temperature  not  exceeaine  30''  with  five  to  six 
parts  of  dilute  soda-ley,  till  the  residue  becomes  colourless;  this  residue 
is  collected,  washed,  dried  and  dissolved  in  alcohol  containing  ether; 
and  from  the  solution,  which,  if  not  colourless,  is  to  be  rendered  so 
by  treatment  with  animal  charcoal,  pure  styracin  crystallises  out 
(G&ssmann.) 

PropeHies,  Long,  colourless,  rectangular  prisms,  grouped  in  tufts. 
(Bonastre,  Toel.)  Star-shaped  crystals.  (Simon.)  Urystallises  from 
alcoholic  solution  in  very  fine,  concentrically  arranged  neecfles.  (Simon,) 
Separates  partially  as  an  oil.  (Bonastre.)  As  hard  as  wax.  (Bonastre.) 
Melts  below  100*  (Bonastre);  at  38°  (Lepage,  E.  Kopp);  44°  (Toel, 
Scharling);  50°  (Simon);  and  therefore  melts  in  boiling  water  to  an  oil 
(floating  upon  water :  Lepage),  which  solidifies  to  a  noncrystalline 
mass  on  cooling.  (Simon.)  After  being  crystallised,  it  does  not  melt  in 
the  heat  of  the  sun.  (Scharling.)  Fused  styracin  frequently  does  not 
resolidify  (E.  Kopp);  solidifies,  long  after  cooling,  in  concentrically 
grouped  needles,  more  rapidly  when  touched  by  sharp  bodies.  (Toel.) 
Specific  gravity  of  the  liquid!,  1-085  at  16°-5.  (Scharling.)  Tasteless. 
(Lepage,  Toel.)  Inodorous.  (Toel.)  Smells  of  vanilla  (Bonastre); 
very  measantly  aromatic.  (Lepage.)  Neutral.  Permanent  in  the  air. 
(Wolff.)  Not  volatile;  on  being  heated  above  the  melting  point,  it  creeps 
up  the  sides  of  the  vesseL  (Toel.)  Distils  without  decomposition  in 
steam  heated  to  180°.     (Scharling.) 


36  C    

16  H  

....  216    ....    81-82    ,. 
....    16    ....      6-06    ,., 

Marchand.        Toel. 
mean, 

82-71    ....    82-47 

6-38    ....      6'28 

10  91     ....    1125 

Strecker. 
mean. 

....     81-42 
8-07 

4  0   

..«a        o3S         *■■■         MV   \m         Abi 

....     12-51 

C«H»W.... 

....  264    ....  100*00    ... 

100-00    ....  10000 

....  100-00 
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Wolff.  Scbarlinif.  Freoay. 

a.  b. 

36  C  .^........  216 82-57  ....  81-91  ....  82-48  ....  80-78 

16  H  16  . 6-37  ....   6-39  ....   610  ....   6-05 

4  0    32    11-06    ....     11-70    ....     11-42    ....     1317 

C^H^O* 264     ........  100-00    ....  10000     ....  10000    ....  10000 

H«Di7  found  76-27  p.  c.  C,  5-50  H,  and  18-23  O.  (/.  Pharm.  20-63.)  Tod  ealca- 
Uted  rrom  his  analyaes  the  formola  C^H'H)';  Strecker,  the  formula  here  ifiTen.  Framj 
and  Scharling^  (b)  examined  ityracin  from  Peru  balsam. 

Polymeric  with  cinnamic  aldehyde. 

BeeomposUiofu.  Stjracin  when  not  perfectly  pure  becomes  brown  in 
the  air.  (Wolff.)  —  2.  It  is  changed  by  nitric  add  to  a  yellow,  pnlyeris- 
able,  tasteless  substance,  giving  off  at  the  same  time  the  odour  of  bitter 
almonds.  (Lepage.)  On  distillation  with  nitric  acid,  it  yields  oil  of 
bitter  almonds.  The  rectified  distillate  contains  hydrocyanic  acid;  the 
residue  in  the  retort  benioic  acid,  picric  acid*  and  resin  (Simon),  ben- 
zoic acid  and  nitrobenzoic  acid.  (£,  Kopp).  —  3.  Yields  oil  of  bitter 
almonds  when  distilled  with  bichromate  of  potash  (Simon),  or  with  binoxide 
of  manganese  and  sulphuric  acid  (Toel);  with  chromic  acid  it  gives  oil  of 
bitter  almonds,  benzoic  acid  and  resin.  (E.  Kopp.)  —  4.  It  is  carbonised 
by  cold,  more  strongly  by  hot  oil  of  vitriol  (Lepage)^  yielding  cinnamio 
acid,  and  a  brown  substance  insoluble  in  water  and  in  saline  solutions. 
(E.  Kopp.)  —  5.  Dry  chlorine  changes  styracin,  with  feeble  disenga^^e- 
ment  of  heat,  into  a  tough,  yiscons  mass,  and  at  100°  completely,  into 
ehlorostyracin.  (Tool,  E.  Kopp.)  With  chlorine  it  forms  a  product  resem- 
bling chloride  of  cinnamyl.  (Fremy .)-»  6.  Heated  with  hydrate  of  potash, 
it  is  completely  changed  into  cinnamate  of  potash,  heat  being  disengaged. 
(Fremy.)  — 7.  If  to  styracin  dissolved  in  alcohol,  a  great  excess  of  soda 
is  added,  the  mass  coagulates  from  separation  of  the  cinnamate  of  soda, 
while  styrone  remains  in  solution.  (Simon.)  Distilled  with  soda-ley,  it 
decomposes  into  cinnamate  of  soda  and  a  volatile  oil,  which  distils  over 
(Simon);  into  cinnamate  of  soda  and  styrone.  (Toel,  Wolff.)  —  8.  Dis- 
tilled with  hydrate  of  lime  it  yields  an  oil  isomeric  with  benzol,  but 
differing  from  it  and  from  cinnamene. 

Conibinations.  Styracin  is  completely  insoluble  in  water.  It  does 
not  combine  with  lime,  even  at  the  boiling  heat.  (Bonastre.)  Neither 
does  it  dissolve  in  ammonia,  soda  or  potash.  (Lepage.)  It  does  not 
combine  with  acids,  but  is  rendered  more  soluble  by  them.  The  solution 
of  one  part  of  styracin  in  eight  parts  of  boiling  alcohol,  which  becomes 
turbid  on  cooling,  is  immediately  rendered  clear  by  the  addition  of 
sulphuric  acid,  glacial  acetic  acid,  or  cinnamic  acid.  When  styracin  is 
dissolved  in  alcohol  containing  sulphuric  acid,  and  the  solution  evaporated 
in  the  air,  the  residue,  even  after  repeated  washing  with  water,  contains 
sulphuric  acid,  which  cannot  be  extracted  by  water,  but  may  be  recog- 
nised by  ignition  with  soda.    (Simon.) 

Styracin  dissolves  but  sparingly  in  alcohol  of  33^,  pretty  easily  in 
alcohol  of  40^.  (Lepage.)  It  dissolves  in  21  parts  of  cold,  in  3  parts 
of  boiling  alcohol  of  sp.  gr.  0'&25  ^Simon);  the  solution  is  rendered 
milky  by  water.  (Lepage.)  It  is  but  sparingly  soluble  in  cold  alcohol 
of  93^  Tr.,  the  hot  saturated  solution  deposits  oil  or  crystids  on  cooling. 
(Scharling.) 
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It  disBolves  in  3  parts  of  oold  ether,  but  cfystallises  less  beautifully 
from  this  solation  than  from  alcohol.  (Simon.)  The  solution  of  stjracin 
in  ether-alcohol  forms^  before  the  commencement  of  the  crystallisation, 
two  layers,  the  opper  of  which  is  principally  ether  containing  a  little 
particularly  pure  styracin,  while  the  lower  yellowish  layer  contains 
alcohol  and  almost  all  the  styracin.  This  layer  becomes  gradually  tur- 
bid, and  solidifies  to  verrucose  crystals  when  touched  with  sharp  sub- 
stances.    (Wolff.) 


Appendix. 
Ci$mamate  qf  ftyraeint  Acid  einnanutte  qfttyracin.  Acid  cinnamate  qfityrone. 

Remains  in  the  water  left  in  the  distilling  vessel,  when  liquid  storax 
is  distilled  with  water,  and  is  obtained  in  beautiful  crystals  by  evaporar 
tion  and  boiling  the  solution  with  animal  charcoal.     (Simon.) 

Acids  precipitate  cinnamic  acid  from  the  aqueous  solution  of  cinna- 
mate of  styracin;  alkalis  precipitate  styracin.  The  compound  dissolves 
in  60  to  70  parts  of  cold  alcohol.     (Simon.) 


Myroxocarpin. 

Stenhousb.     Ann.  Pharm.  77,  306. 
ScBABLiNO.    Ann.  Pharm.  97,  69. 

Sources.  In  the  white  balsam  of  SansoneUe,  and  of  San  Salvador 
(Guatemala)  which,  according  to  Pereira,  is  obtained  by  pressure  from 
the  fruit  of  a  myrospermum.     (Stenhouse,  Scharling.) 

Preparation.  The  balsam  is  digested  with  alcohol,  and  the  crystals 
which  separate  after  ]  2  hours  are  collected,  and  purified  by  repeated 
recrystallisation  with  a  little  animal  charcoal.  One  pound  of  balsam 
yields  an  ounce  of  myroxocarpin.     (Stenhouse.) 

Properties.  Broad  thin  prisms,  more  than  an  inch  long,  belonging  to 
the  right  prismatic  system,  and  having  the  lustre  of  nitrate  of  silver. 

00  P.  oP.  00  ?oo .  P  00.  2i^oo  .  Poo  .  2Poo  (oo  P  :  00  P  =  102°  12';  Poo    : 

oP  =  127°  4';  2P«  :  oP  =  110°  41';  Poo  :  oP  =  133°  7';  2i*flo  :  oP 
=  115°  5'.  Ratio  of  the  principal  axis  to  the  lateral  axes  =  1  :  0,9363  : 
0-7553.     (Miller.) 

Hard  and  brittle.  Tasteless.  Inodorous.  Neutral.  Does  not  lose 
weight  at  100°.  Melts  at  1 1 5°  to  a  transparent  glass  which  does  not  crys- 
tallise on  cooling,  but  only  after  solution  in  alcohol.     (Stenhouse.) 

StenhoQBe. 
Calcalation  according  to  Stenhouse.  mean. 

48  C  288    ....     77-63    77-10 

35  H  35     ....      9-43     9-51 

6  O 48     ....     12-94     13-39 

a»H»0«   371     ....  10000    100-00 

TOL.  XIII.  U 
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DeoompotiUonB.  When  heated  mhore  the  melting  point,  it  sublimes 
but  partiallj,  the  residue  being  changed  into  resin,  with  formation  of  a 
large  quantity  of  aoetio  acid.  —  2.  Suspended  in  water  it  is  yery  slowly 
changed  into  a  chlorinated  resin,  which,  after  being  washed  with  water 
and  dissolved  in  alcohol,  imparts  to  it  an  acid  reaction.  —  3.  By  strong 
nUric  acid  with  the  aid  of  heat,  it  is  slowly  changed  into  oxalic  aciiC 
without  formation  of  picric  acid  or  any  particular  acid.     (Stenhouse.) 

Does  not  dissolve  in  water,  either  cold  or  hot. 

Does  not  dissolve  in  acids  or  alkalis,  and  is  not  changed  by  boiling 
potash. 

Dissolves  partially  in  cold  alcohol,  and  in  ether,  readily  in  the  same 
liquids  when  warm.     (Stenhouse.) 


Besin  from  Tolu-balsam. 

Fbbmy.     Ann.  Chim,  Phys,  70,  199;  Ann.  Phamu  30,  337. 
H.  Deville.     N.  Ann.  Ckim.  Phys.  3,  163. 
E.  Kopp.     Compt.  chim.  1849,  150. 

According  to  Fremy,  the  resins  of  Peru-balsam,  of  Tolu-balsam, 
and  of  benzoin  are  the  same,  and  have  the  same  composition  as 
the  resin  produced  by  oil  of  vitriol  from  cinuamein,  viz.  C^H^K)"  = 
ciunamein   -f-   water.     They  give  a  beautiful  red  coloration  with  oil  of 


vitriol. 

Fremy. 
a.  b.  c. 

C    71-05     69-97     ....     70-48 

H 6-94     6-20    ....       6-68 

O  2201     23-83     ....    22*94 

10000     10000     ....  100-00 

From  balsam  of  Tolu,  Kopp  obtained  a-  and  jS-resiu  j  Deville  only 
obtained  a-resin  agreeing  with  Kopp's  /S-resin.  (But  by  his  method  of 
preparation,  o-resin  might,  by  absorbiug  oxygen,  pass  into  )3-resin. 
Fremy's  analyses  agree  with  a  mixture  of  a-  and  /3-resm.     Kr.) 

a-resin.  Tolu  balsam  freed  from  volatile  oil  and  from  cftnamic  acid 
is  exhausted  with  cold  alcohol;  the  solution  is  evaporated,  and  the  resi- 
dual brown,  brittle  resin,  to  which  alcohol  tenaciously  adheres,  is  boiled 
with  water  containing  hydrochloric  acid,  to  extract  the  carbonate  of  soda 
as  completely  as  possible,  then  powdered  and  dried  in  vacuo,  first  at  the 
ordinary  temperature,  and  afterwards  at  lOO''.  It  is  obtained  perfectly 
pure  by  drenching  it  with  cold  alcohol,  pouring  off  the  alcohol  after  a  short 
time,  evaporating  the  solution,  and  treating  the  powdered  residue  four  or 
five  times  for  &ve  minutes  with  alcohol  or  ether.  The  last  solution  leaves 
pure  a-resin  on  evaporation. 
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Brown,  lustrous  resio.  Brittle  when  cold.  Cakes  together  after 
being  powdered  even  at  16°,  and  melts  completely  at  60°. 

£.  Kopp. 

86  C  216     ....     72-48     72-19 

18  H 18     ....       6-04     6-38 

8  O  64     ....     21-58     21-43 

C»H»808    298     ....  100-00     10000 

The  ream  contained  0*5  per  cent,  of  carbonate  of  lime  and  carbonate  of  soda,  which 
were  allowed  for  in  the  calculation. 

Decompositions.  When  exposed  in  the  state  of  powder  to  moist  air 
and  to  light,  it  becomes  darker  and  heayier;  afterwards  gives  up  but 
little  cinnamic  acid  to  dilute  aqueous  carbonate  of  soda;  and  is  no  longer 
completely  soluble  in  cold  alcohol,  but  leaves  a  residue  of  /3-resin.  Dis- 
solved in  potash  it  absorbs  oxygen;  acids  then  precipitate  /3-resin. 

2.  Burns  with  a  bright  fuliginous  flame. 

3.  By  dry  distillation  it  yields  gases  consisting  of  carbonic  oxide 
and  carbonic  acid,  an  oil  which  is  changed  by  caustic  potash  into  toluol 
and  benzoic  acid,  and  another  clear  neutral  oil,  which  boils  above  250°, 
and  is  carbonised  by  oil  of  vitriol. 

4.  It  is  coloured  red  by  oil  of  vitriol,  and  dissolved  even  in  the  cold; 
after  a  short  time,  water  precipitates  a  red  resin  free  from  sulphuric  acid; 
after  a  longer  action  of  the  oil  of  vitriol,  water  produces  no  precipitate, 
the  red  solution  then  containing  a  conjugated  sulphuric  acid. 

5.  By  treating  the  resin  with  nitric  acid,  coloured  amorphous  benzoic 
acid  (xii,  46)  is  formed,  together  with  oil  of  bitter  almonds,  hydrocyanic 
acid,  a  little  carbonic  acid,  and  much  nitrogen.  No  picric  acid  is  pro- 
duced at  the  same  time. 

6.  On  distilling  the  resin  with  concentrated  potash>ley,  toluol  and 
water  pass  over;  from  the  residue  in  the  retort  after  solution  in  water, 
acids  precipitate  benzoic  acid  and  resin.     (Kopp.) 

It  colours  water  yellow  after  long  boiling.  Dissolves  easily  in  aqueous 
caustic  alkalis;  by  concentrated  potash,  a  brown  resinate  of  potash  is 
precipitated,  which  dissolves  in  pure  water. 

Dissolves  readily  in  cold  alcohol  and  in  ether. 

P-resin,  Remains  after  the  balsam  has  been  exhausted  with  cold 
alcohol.  Powdered  balsam  of  Tolu,  freed  from  volatile  oil  and  cinnamic 
acid,  is  treated  eight  or  ten  times  with  renewed  quantities  of  cold  alcohol 
and  ether;  and  the  residue  is  boiled  with  slightly  acid  water  in  order  to 
remove  the  alcohol.  (Kopp.)  Balsam  of  Tolu  is  boiled  with  as  little 
potash -ley  as  possible,  and  the  liquid  is  greatly  diluted  and  saturated 
with  carbonic  acid,  by  which  the  resinate  of  potash  is  partially  decom- 
posed and  resin  is  precipitated.  Chloride  of  calcium  is  then  added  ; 
the  precipitate  of  carbonate  and  resinate  of  lime  collected  on  a  filter,  and 
decomposed  by  hydrochloric  acid;  the  residue  dissolved  in  alcohol;  and 
the  solntion  precipitated  by  water.     (Deville.) 

Properties,  Pale,  yellowish  brown,  brittle,  easily  pulverisable, 
inodorous,  and  tasteless  resin,  which  melts  only  above  100"^.  (Kopp.) 
Rose-red  powder,  the  colour  of  which  appears  to  be  changed  by  air  and 
light.  Smells  faintly  of  vanilla.  Readily  attracts  moistnre.  When  pure, 
it  remains  pulverulent  at  102°  to  103°  C.     (Deville.) 

u  2 
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36  C 
20  H 
10  O 


Denlle. 

Kopp. 

216    .. 

..     68*35 

........     68*24 

....     68-29 

20     .. 

6-32 

6-60 

....       6-41 

80     .. 

..     25-33 

2516 

....     25-30 

C»H»OW 316     ....  10000     100-00     ....  10000 

After  gabtracUng  2*5  p.  c.  ash.    (B.  Kopp.) 

DecompatiiionB.  1.  With  faming  nitric  acid,  it  takes  fire  luid  bams. 
(Deyille.)  It  is  changed  bj  nitric  acid  like  a-resin.  Nitric  acid  con- 
taining chlorine  (but  not  that  which  is  free  from  chlorine),  converts  it  into 
oxalic  acid.  (Kopp.)  —  2.  When  treated  with  concentrated  potask-ley^  it 
3rields  at  firsts  very  little  volatile  oil,  which  is  formed  only  at  a  very  high 
temperatnre  and  when  the  mass  has  become  dry,  and  finally  it  carbonise 
(Kopp.) 

Dissolves  in  cold  M  of  vitriol  with  reddish  brown  colonr;  the  solntion 
becomes  violet  by  attracting  moisture  from  the  air.  Dissolves  in  potash 
(even  very  dilate,  according  to  Deville)  with  dark  brown  colour. 
(Kopp.) 

Dissolves  in  alcohol  (Deville);  is  but  sparingly  soluble  in  cold  alcohol 
and  ether.     (Kopp.) 


Giimamic  Anhydride. 

Qi6Hi*o«  =  C"H'0»,C"H'0». 

GfiRHARDT.     (1852.)     N,  Ann,  Chim.  Phys.  37,  285 j  Ann,  Phoa'm,  87, 
76;  Traiti  3,  387. 

Anhydrotu  einnamic  acid,  Zimmttdure' Anhydride  Ufouerfreie  ZimmUSmre, 
dtmamate  dnnamique  ou  de  einnamyle. 

Formed  by  the  action  of  chloride  of  cinnamyl  on  oxalate  of  potash,  or 
of  pentachloride  of  phosphorus  on  cinnamate  of  soda. 

Freparaiion.  Six  parts  of  cinnamate  of  soda  are  treated  with  one 
part  of  pentachloride  of  phosphorus,  as  in  the  preparation  of  anhydrous 
benzoic  acid  (xii,  93),  and  the  product  is  washed  with  cold  water  and 
aqueous  carbonate  of  soda,  and  crystallised  from  boiling  alcohol. 

White  crystalline  powder,  consisting  of  microscopic  needles.  Fuses 
at  127°  C. 


36  C 

14  H 

60 


Gerhardt. 

mean. 

216 

•  ■•• 

77-69 

77-43 

14 

■  •«* 

503 

5-08 

48 

•  ■•• 

17*28 

17-49 

C«»H"0«    278     ....  10000     10000 

Becomes  acid  with  boiling  water.     Does  not  dissolve  in  water,  and 
scarcely  in  cold  alcohol,  bat  more  easily  in  boiling  alcohol. 


lODOClNNAMIC  ACID.  293 


Aceto-cinnamic  Anhydride. 

C»H^»0«  =  C*H«0»,C"H'0». 

Gbrhardt.     (1852.)    iiT.  Ann,  Chim.  Phys.  37,  385. 

Anhydrotu  aeetO'Cinnamie  aeidf  Acetate  de  dnnamyle,  drmamate  d*aeetyle. 

Chloride  of  acetyl  acts  with  coasiderable  diflengagement  of  heat  on 
cinDamate  of  soda,  forming  a  product  which  smells  strongly  of  acetic 
anhydride,  and  continually  gives  off  carbonic  acid  when  washed  with 
aqueous  carbonate  of  soda.  Ether  extracts  from  the  residual  pasty  mass 
an  oil  mixed  with  cinnamic  acid,  which  is  exactly  like  benzo-acetic  anhy- 
dride. 


Benzo-cinnamic  Anhydride, 

Gerhabdt.     (1852.)    N.  Ann.  Chim.  Phys,  37,  385. 

Obtained  by  the  action  of  7  parts  of  chloride  of  benzoyl  on  10  parts  of 
cinnamate  of  soda. 

Fatty  oil.     Sp.  gr.  1  1 84  at  23°. 

In  moist  air  it  gradually  becomes  acid.  It  is  changed  by  alkalis  into 
alkaline  cinnamate  and  benzoato.  By  distillation  it  is  decomposed  and 
yields  a  yellowish  oil  smelling  of  cinnamene,  which  gradually  deposits 
crystals  of  anhydrous  benzoic  acid  and  an  acid  liquid.  Soluble  in 
carbonate  of  booa. 


Iodine-nucleus  C"IH'. 

lodocinnamic  Acid. 

(C»IffO*  =  C"IH^O*)? 

Hbrzog.     N.  Br.  Arch.  20,  167. 

When  cinnamic  acid  is  melted  with  excess  of  iodine,  and  the  dark 
brown  mass  is  boiled  with  water  till  all  the  free  iodine  is  evaporated, 
the  liquid,  on  cooling,  yields  colourless  crystals  of  iodocinnamic  acid. 

Crystallises  from  alcohol  in  small,  stellate  crystals,  which  become 
somewhat  yellow  in  the  air.  Dissolves  easily  in  hot  water  and  in 
alcohol. 
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Broffiine-nucUus  C"BrH^ 

Bromocinnamic  Acid. 

(C^BrH'O*  =  C»BrH%0*)? 

Hrrzoo.     ir«  Br.  Arch.  20,  166. 

Bromine  Taponr  is  passed  over  cinnamate  of  silirer  until  exoeas  uf 
bromine  shows  itself  in  brown  yellow  vapoars  in  tbe  closed  vessel;  tbe 
decomposed  salt  is  treated  witn  ether ;  and  the  solntion  is  filtered  and 
left  to  evaporate.  A  thick  oil  then  remains^  which  is  colourless  at  first, 
bat  becomes  pale  jellow  in  24  hoars.  This  oil  dissolves  partially  in 
potash,  a  colourless  oil  of  penetrating  aniseed  odour  remaining  undis- 
solved (probably  a  bromide  of  carbon)  which  is  produced  by  the  action 
of  bromine  upon  the  ether.  The  alkaline  solntion,  after  being  saturated 
with  hydrochloric  acid,  deposits  in  48  hours  small  white  crystals  of  bromo- 
cinnamic acid. 

Decomposes  somewhat  on  solution  in  water  and  evaporation.  Forms 
easily  soluble  salts  with  all  bases.  Does  not  precipitate  nitrate  of 
silver. 


GMorine-nucUus  C>'ClH^ 

Chloride  of  Ginnamyl, 
C'"H^C10*  =  C"H'CI,0*. 

Fremy.     Ann.  Chint,  Phys.  70,  196;  Ann,  Pharm,  30,  336. 

CAnouRS.     Compt.  rend.  22,  846;    Ann,  Phaim,  60.  254;    If,   Ann. 

Chim.  Phys.  23,  341;  J.pr.  Chem.  45,  140;  Ann.  Phaim.  70,  42. 
BicHAMP.     Compt.  rend.  42,  224;  J.pr.  Chem.  68,  489. 

Formation.  1.  By  the  action  of  pentachloride  of  phosphorus  on 
ci n nam ic  acid.  (Cabours.)  —  2.  By  the  action  of  terchloride  or  terbro- 
mide  of  phosphorus  on  cinnamic  acid.     (B^champ.) 

2CWH»0*   +   PC1»  =.   HCl   +   PO»HO   +   2C»»H7aO«. 

3.  By  treating  styracin  with  chlorine,  a  body  is  formed  which  appears  to 
possess  the  properties  of  chloride  of  cinnamyl. 

Preparation.  1.  When  cinnamic  acid  is  treated  with  pentachloride 
of  phosphorus,  hydrochloric  acid  is  given  ofi*  in  abundance,  and  oxy- 
chloride  of  phosphorus  and  chloride  of  cinnamyl  pass  over.  This  product 
is  rectified;  the  fraction  between  250^  —  265°  is  collected  separately  and 
washed  with  a  small  quantity  of  cold  water,  which  is  poured  ofi*;  and  the 
chloride  of  cinnamyl  is  dried  over  chloride  of  calcium  and  rectified. 
(Cahours.)  —  2.  Dry  cinnamic  acid  is  placed  in  a  flask  provided  with  a 
drawn  out  tube,  terchloride  of  phosphorus  added, and  the  whole  gradually 
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heated  to  between  60° — 120^  as  long  as  hydrochloric  acid  is  disengaged. 
The  mixture  melts,  and  forms  two  layers,  the  npper  of  whieh  consisting 
of  chloride  of  cinnamyl,  is  decanted  and  distilled.     (B^champ.) 
Heavy  oil  of  sp.  gr.  1  207.     Boils  at  262''. 

Cahonra. 

16  C     108      ....  64-90  64-60 

7  H     7      ....  4-20  400 

a    36-6  ....  21-28  21-42 

2  0     16      ....  9-62  9-98 

C"H7C10*    166-6  ....  100-00    100-00 

In  moist  air  it  rapidly  becomes  acid,  forming  hydrochloric  acid  and 
bean tif ally  crystallising  cinnamic  acid.     (Cahours.) 

With  dry  ammoniacal  gas  it  yields  sal-ammoniac  and  a  white  solid 
substance,  which  dissolves  in  boiling  water,  and  crystallises  on  cooling  in 
delicate  needles  like  benzamide.     (Cahours.) 

Distilled  with  cyanide  of  potassium  or  cyanide  of  mercury,  it  yields 
chloride  of  potassinm  or  of  mercury  and  cyanide  of  cinnamyl. 

With  alcohol,  it  becomes  strongly  heated  and  forms  cinnamic  ether, 
which  is  precipitated  by  water  as  an  oil. 

With  aniline  it  forms  cinnanilide,  with  considerable  evolution  of  heat. 
(Cahours.) 


Ghlorooinnamic  Acid. 

C^^CIH'O*  =  C»C1H^0*. 

R  Kopp.    Compt,  rend.  24,  614;  N.  J.  Fhami.  16,  426;  J,  pr.  Chem. 

41,  425. 
ToBL.     Ann.  Pharm.  70,  7. 

ChhrzimmUSure,  Aeide  ehhroeinnamique. 

Faitnation,  By  passing  chlorine  into  a  cold  solution  of  cinnamic  acid 
in  concentrated  carbonate  of  soda.  (Kopp.)  By  the  action  of  potash  on 
chlorostyracin,  with  simultaueons  formation  of  a  chlorinated  oil  and  of 
chloride  of  potassium.  (Tool.)  The  product  which  Herzog  obtained  (N.  Br, 
Arch,  20,  165 ;  23,  17)  by  the  action  of  chlorine  on  drj  cinnamic  add,  appears  to  be 
chlorobenioic  acid.    (See  page  272.) 

FreparaUon,  When  alcoholic  chlorostyracin  is  mixed  with  excess  of 
alcoholic  potash,  the  mixture  soon  solidifies  to  a  magma  of  chloride  of 
potassium  and  chlorocinnamate  of  potash.  This  is  collected  on  a  filter 
and  washed  with  alcohol,  pressed,  dissolved  in  a  little  boiling  alcohol, 
and  mixed  with  excess  of  hydrochloric  acid  :  on  cooling,  chlorocinnamic 
acid  crystallises,  and  is  purified  by  recrystallisation.     (Toel.) 

Properties,  Long,  lustrous,  flexible  needles.  Melts  at  182^;  may  be 
sublimed  at  a  strong  heat.  Inodoroos  in  the  cold.  The  vapour  strongly 
excites  coughing.     Ileddons  litmus. 
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18  C  

CI  

7  H  

108   ....  59-23  ,. 

35-6  ...  19-41  ,. 

7   ....   3-82  .. 

Toel. 

59-35 

19-00 

4-04 

4  O  

32   ....  17-54  .. 

17*61 

C"aH70*    182-6  ....  100-00    100-00 

Sparingly  soluble  in  cold  water  (less  easily  than  chlorobenzoic  acid, 
Kopp),  more  easily  in  hot  water.  When  it  is  boiled  with  a  little  water, 
the  undissolred  portion  melts  to  an  oil.     (Toel.) 

The  chlorocinnamates  crystallise  less  readily  than  the  ohlorobenzoates. 
(Kopp.) 

Chlorocinnamate  of  Ammonia.  —  Arboriform  curved  needles,  containing 
1  atom  of  water  of  crystallisation. 

Toel. 

NHK)  26      ....     12-41     1291 

CWC1H«0»    173-6  ....     83-22 

Aq    9      ....       4-37 

C«NH*C1H«0*  +  Aq   ....  208-6    ...  10000 

CMorocinnamcUe  o/FoUuh  forms  lustrous,  pearly  flakes.     (Toel.) 

Chlorocinnamate  of  Baryta,  —  Obtained  by  precipitating  the  ammonia- 
salt  with  chloride  of  barium,  as  a  white  powder  soluble  in  boiling  water, 
and  crystallising  out  in  lustrous  laminss.  When  ignited,  it  leaves  the 
baryta  as  chloride  of  barium.  After  being  dried  over  oil  of  vitriol,  it 
loses  3*80  p.  c.  in  a  current  of  air  at  110^  and  then  nothing  more  at 
270° 

Toel. 

BaO 76-6  ....  29*51     29*50 

18  C 108      ....  41-76     41-29 

CI    35-6  ....  13-69     13-63 

6  H     6      ....  2-31     2-44 

3  0     24      ....  9-26     9-34 

Aq  9      ....  3-47     3*80 

C«B«C1H«0*  +  Aq 259-2  ....  100-00     10000 

Chlorocinnamate  of  Lim^.  —  Resembles  the  ammonia-salt.  Sparingly 
soluble.     (Toel.) 

Chlorocinnamate  of  Silver, — Obtained  by  double  decomposition  from 
hot  solutions,  in  the  form  of  slender  needles  which  blacken  in  the  light. 
Contains  no  water  of  crystallisation.     (Toel.) 

Dried  at  200"*.  Toel. 

AgO 1161  ....     40-08     4003 

C18C1H70'    173-6  ....     .•)9-92 


C"AgClH«0*  289-7  ....  10000 

Chlorocinnamic  acid  dissolves  easily  in  alcohol  and  in  ether,     (Toel.) 
In  alcohol  less  easily  than  chlorobenzoic  acid.     (Kopp.) 
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Chlorinated  Oil  from  Ginnamic  Acid. 

Herzog.     ^.  Br,  Arch,  20,  165;  23,  17. 

J.  Stbnhouse.     PhiL  Mag,  J,  19,  38;  J.  pr,  Chem.  26,  126;  Ann, 

Pharm,  55,  3;  Phil.  Mag,  J.  7,  27, 130;  Ann.  Pha7*m,  57,  79;  J.  pr, 

Chem,  37,  288;   Phil,  Mag.  J.  27,  366. 
E.  Kopp.     Gom/pU  rend,  24,  614;  N.  J,  Pharm.  11,  426;  J.pr.Chem. 

41,  425. 

Formation  By  the  action  of  chlorine  upon  dry  oinnamic  acid 
(Herzog),  of  chlorine  (chlorate  of  potash  and  hydrochloric  acid :  Hof- 
mann),  or  hypochlorite  of  lime,  on  a  warm  aqueous  solution  of  cinnamic 
acid  (Stenhonse);  by  passing  chlorine  into  a  heated  solution  of  cinnamic 
acid  in  carbonate  of  soda  (Kopp).  In  all  these  cases,  chlorobenzoic  acid  or 
benzoic  acid  is  simultaneously  formed. 

Preparation.  When  the  mixture  of  ohlorobenzoate  of  potash  and 
chlorinated  oil,  —  obtained  as  described  at  page  272,  6,  by  treating  with 
carbonate  of  potash  the  product  of  the  action  of  chlorine  on  cinnamic 
acid,  —  is  digested  with  animal  charcoal,  the  charcoal  extracts  the  oil  and 
gires  it  up  again  to  alcohol.     (Herzog.) 

2.  When  cinnamic  acid  is  aistilled  with  a  saturated  solution  of  hypo- 
chlorite of  lime,  this  oil  passes  oyer,  together  with  water  and  acid; 
it  is  washed  with  water,  and  then  placed  in  contact  with  pieces  of  caustic 
lime  and  chloride  of  calcium,  in  order  to  free  it  from  hydrochloric 
acid  and  water.  The  oil  which,  after  being  poured  off,  is  strongly 
alkaline,  yields  by  distillation,  first  a  colourless  neutral  distillate,  and 
then,  with  decomposition,  an  acid  and  yellowish  distillate;  the  latter 
distillate  emits  yapours  of  hydrochloric  acid,  and  is  therefore  distilled 
again  with  water  (resin  then  remaining),  and  the  distillate,  which  is 
now  colourless  and  neutral,  is  dried  in  yacuo  oyer  oil  of  yitriol.  (Sten- 
house.) 

Properties,  Heavier  than  water.  Has  a  peculiar  aromatic  smell,  at 
once  like  oil  of  bitter  almonds  and  oil  of  winter-green.  Has  a  sharp, 
burning  taste,  like  cress.     Neutral.     (Stenhouse.) 


C 
H 

CI 


Stenhouse. 

a. 

b,                  c. 

67-33  .. 

68-84  ....  70-55 

4-89  .. 

5-35  ....   5-46 

24-62  ., 

2417  ....  18-36 

96-84  .. 

98-36  ....  94-37 

a.  The  first  neutral  portion  distilled  alone,  after  standing  with  lime  and  chloride 
of  calcium,  b  and  c.  Products  of  different  preparation  distilled  with  water  and  dried 
OTer  oil  of  vitriol. 

Appears  to  be  a  hydrocarbon  in  which  hydrogen  is  replaced  by  chlorine, 
(Stenhouse.) 

Decompositions,  MtLj  be  easily  set  on  fire,  and  burns  with  a  green 
flame,  giying  off  hydrochloric  acid  yapours.     When  heated,  it  is  coloured 
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red  by  oU  ofvUriol,  and  then  carbonised.  Whein  it  is  heated  with  nitric 
acid;  binoxide  of  nitrogen  is  evolved  in  abundance,  and  on  cooling,  crys- 
tallised nitrobencoic  acid  is  formed.  It  is  not  changed  either  by  aqneooB 
ammonia  or  by  ammoniacal  gas.  By  boiling  with  potash-ley ,  it  is  par- 
tially decomposed,  with  formation  of  chloride  of  potassium.  With  sodium^ 
it  gives  off  gas,  which  is  perhaps  hydrogen,  becomes  hot,  and  at  length 
takes  fire  with  explosion.     (Stenhouse.) 

Dissolves  with  difficulty  in  water,  easily  in  alcohol,  and  is  precipitated 
by  water.     (Henog.) 

With  this  oil  is  probably  identical  the  oil  which  Toel  obtained  by  acting 
with  alcoholic  potash  on  an  alcoholic  solution  of  chlorostyracin  (p,  299), 
filtering  off  the  liquor  from  the  resulting  chloride  of  potassium  and  chloro- 
cinuamate  of  potash,  evaporating  the  alcohol,  and  precipitating  with 
water.  According  to  Toel,  it  is  a  tolerably  colourless  oil  which  may  be 
distilled  with  water  without  decomposition,  has  a  peculiar  odour,  and  a 
sharp  burning  taste.  It  rapidly  becomes  brown  in  the  air,  bums  with 
green-edged  flame  when  set  on  fire,  and  dissolves  with  tolerable  facility 
in  water. 


CMorinenuclew  C"C1*H*. 

TetrachlorocinnamyL 

C"C1*H*0»  =  C»C1*H*,0«. 

DoMAB  &  Pelioot.    Ann,  Ckim.  Pkys.  57>  316. 

Teirachhrdnnamylf  Chlorocinnose,  Hydrure  de  quadrichiorocinnamyle. 

Oil  of  cinnamon  is  distilled  four  or  five  times  in  a  stream  of  chlorine, 
until  the  distillate  in  the  receiver  solidifies  in  long  white  needles,  which 
may  be  obtained  pure  by  pressing  between  paper. 

Beautiful,  daszling  white  needles.  Melts  and  sublimes  unchanged  at 
a  gentle  heat. 

Damaa  & 
Peligot. 

18  C  108      ....  39-94  39*33 

4  CI  142-4  ....  52-66  52-75 

4H  4      ....  1-48  1-85 

2  0  16      ....  6-92  6  07 

C»«Cim*0»  270-4  ....  100-00     10000 

It  is  not  changed  by  boiling  oil  of  vitriol.  Not  altered  by  distilla- 
tion in  dry  ammoniacal-gas. 

Dissolves  in  boiling  alcohol,  and  crystallises  on  cooling. 
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Ghlorostyracin. 

C»C1*H^*  =  C"C1*H»0,C"H'0M 

ToEL.     Ann.  Pharm,  70,  6. 
Streckbr.     Ann,  Pharm.  70,  10. 
E.  Kopp.     Compt.  chim,  1850,  144. 

Dry  chlorine  is  passed  over  stjrracin,  ultimately  at  100^,  and  the  pro- 
duct is  freed  from  excess  of  chlorine  by  repeated  solution  in  alcohol  and 
evaporation. 

Yellow,  tough,  sticky  mass.  Smells  like  balsam  of  copaiva.  Has  a 
sharp  and  grating  taste. 

Toel. 

36  C  216  ....  53-68  53-64 

4  CI  142-4  ....  35-38  35*50 

12  H  12  ....   2-98 

4  0  32  ....   7  96 

C»C1<H>*0<    402-4  ....  10000 

Toel  at  first  propoied  the  formala  C^^CFH^^C^. 

Its  alcoholic  solution  left  to  stand  with  excess  of  alcoholic  potash, 
decomposes  into  chloride  of  potassium,  chlorocinnamate  of  potash-,  and  a 
chlorinated  oil,  which  remains  dissolved  in  alcohol  (p.  298).     (Toel.) 

Distilled  in  a  stream  of  chlorine,  it  yields  a  volatile  chlorinated  oil, 
and  a  crystallisable  chlorinated  acid  which  forms  salts  very  readily 
crystallisable.     (E.  Kopp.) 

Ghlorostyracin  does  not  dissolve  in  water.  It  dissolves  in  hot  alcohol 
and  ether,  from  which  it  again  separates  as  an  amorphous  mass.     (Toel.) 


Oyanogen-nudetM  CCyH'. 

Cyanide  of  Ginnamyl. 

C«NH'0»  =  C'»CyH\0». 

Cahours.     Hf,  Ann.  Chim.  Phy$.  23,  341;  J.  pr.  Chem.  45,  140;  Ann. 
Pharm.  70,  42. 

In  the  distillation  of  chloride  of  cinnamyl  with  cyanide  of  potassium 
or  cyanide  of  mercury,  a  liquid  passes  over  which  rapidly  becomes  brown 
in  the  air,  while  hydrocyanic  acid  and  cinnamic  acid  are  formed.  This 
liquid  still  contains  chlorine,  but  is  composed  for  the  most  part  of  cyanide 
of  cinnamyl. 
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Cahoura. 

20  C  120  ....  76-35  7223 

N 14  ....  901  7-44 

7  H 7  ....  4-45  4-39 

2  O  16  ....  10-19  15-94 

C»NH70» 157  ....  100-00 100*00 


NUro-nucUas  C"XH^ 

Nitrocinnamic  Acid, 

C"NH^O»  =  C^XH^O*. 

MiTSOHEBLiCH.    (1841.)    N.  Ann.  Chim.  Phys,  4,  73;  7,  5;  J,  pr.  Chem, 

22,  192. 
E.  Kopp.     Compt.  rend.  24,  614;  I^.  J.  Fharm.  11,  426;  J,pr.  Chem. 

41,  425;  Compt  chim,  1849,  146. 
J.  WoLPP.     Ann.  Fharm.  75,  303. 

NUrozimmiMHre,  ZimmUalpetertaUre, 

Foi'matian.  1 .  Bj  the  action  of  concentrated  nitric  acid  on  cinnamic 
acid.  (Mitscherlich,  Kopp.)  —  2.  By  heating  styrone  with  nitric  acid, 
with  addition  of  urea  (p.  257).     (Wolff.) 

Freparation.  Concentrated  nitric  acid  is  freed  from  nitrons  acid  by 
boiling,  and  after  cooling,  about  one-eighth  of  cinnamic  acid  is  added. 
The  cinnamic  acid  dissolves  in  a  few  minutes,  without  disengagement  of 
gas,  the  liquid  becomes  heated  to  40°,  and  a  mass  of  crystals  is  deposited. 
In  order  to  obtain  larger  quantities,  cinnamic  acid  is  triturated  with 
nitric  acid,  and  cooled,  so  that  the  temperature  may  not  rise  above  50°; 
the  mass  is  washed  with  cold  water,  till  all  nitric  acid  is  removed, 
then  dissolved  in  boiling  alcohol,  and  filtered;  and  the  resulting  crystals 
are  washed  with  cold  alcohol.  (Mitscherlich.)  Kopp  dissolves  1  part 
of  powdered  cinnamic  acid  in  3  parts  of  monohydrated  nitric  acid,  freed 
from  nitrous  acid  by  passing  a  dry  stream  of  air  through  it,  the  mixture 
then  solidifying  almost  immediately  in  consequence  of  the  crystallisation 
of  the  nitrocinnamic  acid;  washes  the  magma  with  water;  then  dries  and 
sets  it  aside  for  24  hours  with  4  parts  of  cold  alcohol,  which  removes  any 
benzoic  acid  that  may  be  present. 

Properties,  Very  small,  white  crystals,  with  a  faint  yellowish  tint. 
Melts  at  about  270^  and  solidifies  to  a  mass  of  crystals  on  cooling.  Boils 
a  little  above  270°  with  decomposition.     (Mitscherlich.) 


18  C   

N  

7  H  

...  108 

....     14 

7 

....     55-95 
....       7-25 
...       3-62 
....     33-18 

Mitscherlich. 

55-57     .... 

7-73 

3-64     .... 

33-06 

Wolff. 
55-6 

4*0 

8  0  

....     64 

C>«XH70*  .... 

....  193 

....  100-00 

10000 

NITROCINNAMATB  OF  ETHYL.  301 

Forms  carbostyril  with  sulphide  of  ammonium.  (Cbiozza.)  Wben 
nitrocinnamio  aoid  is  dissolved  in  alcoholic  sulphide  of  ammonium^  salphur 
separates  on  gently  warmin^^  the  liquid,  while  a  yellow  resin  and  an 
alkaloid  remain  dissolved.  The  latter  is  colourless  and  crystallisable, 
does  not  dissolve  in  water,  but  is  soluble  in  alcohol  and  in  ether,  and 
forms  difficultly  crystallisable  salts.     (E.  Kopp.) 

Nitrocinnamio  acid  may  be  boiled  with  excess  of  alkali  without 
decomposition. 

Nitrocinnamio  acid  scarcely  dissolves  in  cold  water,  and  very  little 
in  boiling  water.     It  does  not  melt  to  an  oil  when  boiled  with  water. 

It  is  slightly  soluble  without  decomposition  in  boiling  hydrochloric 
acid.  With  bases,  it  acts  as  a  feeble  acid  and  expels  carbonic  acid.  The 
salts  with  alkaline  bases  are  obtained  by  dissolving  the  acid  in  the 
aqueous  base;  the  rest  are  obtained  by  precipitating  with  the  ammonia- 
salt.  The  nitrocinnamates  of  ammonia,  potash,  and  soda,  are  readily 
soluble;  the  others  are  sparingly  soluble,  or  insoluble.  Strong  acids 
decompose  them,  liberating  nitrocinnamio  acid. 

Ifitrocinnamate  of  Amm/mia,  —  The  solution  gives  off  ammonia  when 
evaporated,  and  deposits  nitrocinnamio  acid  in  indistinct  crystals. 

Nitroeinnamate  of  Potcuh.  —  Deposited  in  nodules  when  the  solution  is 
evaporated;  on  addition  of  caustic  potash,  it  is  deposited  in  distinct  prisms. 
Permanent  in  the  air. 

Nitroeinnamate  of  Magnesia,  —  With  magnesia-salts,  nitroeinnamate 
of  ammonia  forms,  after  some  time,  nodular  crystalline  groups  which 
dissolves  with  tolerable  facility  in  water. 

Nitrocinnamaie  of  Silver  is  precipitated  in  the  pulverulent  form  on 
adding  the  ammonia-salt  to  nitrate  of  silver.  After  being  dried  at  1 00°, 
it  does  not  give  off  water  at  1 40%  at  which  point  decomposition  begins. 
When  carefully  heated,  it  decomposes  so  gradually  that  no  silver  escapes 
as  dust.     Very  sparingly  soluble  in  water. 

Dried  at  100''.  MItscherUch. 

AgO  116     ....     38-66     38-18 

CWXH«Oa 184     ....     61-84 


CWAgXH«0< ....  300     ....  10000 

Nitrocinnamio  acid  dissolves  in  327  parts  of  absolute  alcohol  at  20°. 
(Mitscherlich.) 


Nitroeinnamate  of  Ethyl. 

C«NH"0«  =  C*H»0,C"XH«0». 

Mitscherlich.    (1841.)    J.  pr.  Chem.  22,  194. 

E.  Kopp.     Compt  rend,  24,  615;  N,  J.  Phai^.  11,  72. 

Nitroeinuamie  ether,  Nitrozimmtvinetter,  Zimmtsalpetere'dure-naptha, 
Formation.     By  heating  together  nitrocinnamic  acid  with  alcohol  and 
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oil  of  vitrioL     (Mitsoherlioh.)    By  the  aetion  of  coneentrated  nitrio  ftoid 
on  cinnamio  ether.     (E.  Kopp.) 

F reparation.  When  1  part  of  nitrocinnamio  aoid  ia  heated  with  20 
parts  of  ahsolate  alcohol  and  a  little  oil  of  vitriol,  at  a  temperature  not 
exceeding  80°,  the  acid  gradoallj  dissolves,  and  the  ether  crj^tallises  oat 
on  cooling.  It  is  dissolved  in  alcohol  containing  ammonia,  and  allowed 
to  crystallise. 

Prisms  which  melt  at  136^     Boils  at  ahout  300^  with  decomposition. 

Miticherlich. 

22  C 132  ....     69-73     5888 

N  14  ....  6-34 

11  H 11  ....      4-97     4-96 

8  O 64  ....  28-96 

C«NH"0» 221     ....  100-00 

'    By  hoiling  with  potash  it  is  converted  into  nitrocinnamate  of  potash 
and  alcohol . 


Nitrocixmamic  Anhydride, 

CWN*H»0"    =  CWXHH)*,CWXHW. 

Chiozza.    (1853.)  N.  Ann,  Chitn.  Fhys.  B9,  231 ;  Campt.  rend,  36,  631; 
GerharcU,  TraiU  S,  388. 

Formed  hy  the  action  of  oxychloride  of  phosphorus  on  nitrocinnamate 
of  potash. 

Melts  in  hoiling  water  more  easily  than  nitrocinnamic  acid,  forming 
a  yellow  resin  which  is  easily  kneaded. 

Readily  takes  up  water,  and  is  converted  into  nitrocinnamic  acid. 
With  ammonia  it  easily  forms  nitrocinnamide  and  nitrocinnamate  of 
ammonia.     With  alcohol  it  forms  nitrocinnamic  ether. 

Sparingly  soluble  in  ether. 


OxyamidogenrnvxHew  C"AdH*0'. 

« 

Garbostyril. 

C"NH'0»  =  C»AdH»OM 

L.  Chiozza.     Oompt.  rend.  34,  598;  J.  pr.  Chem.  70,  278. 

When  nitrocinnamic  acid  is  heated  with  sulphide  of  ammonium  to  the 
boiling  point,  sulphur  is  separated,  and  on  supersaturating  the  mixture 
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with  hydrochloric  acid^  a  liqaid,  coloured  brown  by  a  resin,  is  prodoced. 
This  liquid,  when  evaporated,  yields  crystals,  which  are  freed  from  adhe- 
rent resin  by  recrystallisation  from  boiling  alcohol. 

White  silky  needles.  When  heated,  it  melts  to  a  colourless  oil, 
which  solidifies  in  the  crystalline  form  on  cooling,  and  sublimes  in  lustrous 
needles,  at  a  higher  temperature. 


Chioxsa. 

mean. 

18  C  

....  108 

....     74*0 

74-6 

X^    •••■»•••*••• 

....     14 

a...               9    if          >.i 

100 

7  H  

7 

....            4    7        .. 

....     10-7     .. 

5-1 

2  O 

....     16 

10-3 

CWNH'0»    ... 

...».  145 

....       lOO'O          a. 

100-0 

Remains  unchanged  when  heated  with  oil  of  viirioL  Caustic  potcuh 
readily  dissolves  carbostyril,  and  on  heating  a  volatile  base  appears  to 
be  formed. 

Nearly  insoluble  in  cold,  but  readily  soluble  in  boiling  water.  Dis- 
solves in  hydrochloric  acid,  not  in  ammonia. 


Conjugaied  compoundi  corUaining  C^^H",  or  a  derived  nv/cleus. 

Cinnanilide. 

C~NH»0»  =  C"(C«H»)AdH«,0«. 
Gahours.    N,  Ann,  Chim.  Fhys,  23,  344;  J.pr.  Chem.  45, 142. 

FormcUion  and  Preparation.  Aniline  becomes  strongly  heated  with 
chloride  of  cinnamyl.  The  resulting  solid  mass  is  repeatedly  washed 
with  water  and  dilute  potash,  and  the  residue  dissolved  in  hot  alcohol: 
cinnanilide  then  crystallises  out  on  cooling. 

Delicate  needles,  which  melt  at  a  moderate  heat,  and  distil  without 
decomposition  at  a  higher  temperature. 


30  C  

N 

13  H 

...  180 
...     14 
...     13 

....     80-72 
....       6-28 
....       5-83 
....      7-17 

Cahours* 
met». 

80-46 

6*41 

6-13 

7-00 

2  O  

...     16 

C»NHWO» 

...  223 

....  10000 

10000 

It  is  scarcely  attacked  by  potash-ley.     When  distilled  with  hydrate 
of  potash,  it  decomposes  into  aniline  and  clunamate  of  potash. 
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Ginnanitranisidine, 

C^N'H^O"  =  C"AdXH»0,C"H'0». 

CxHOUiui.     N'.  Ann,  Chim,  Phys,  27>  252. 

Cinnanisidide    nitrique,    Azoture    de    einnamyley    de    meihyUnJUrophAtyU,    tt 
d*hydrogine. 

When  crystals  of  nitraDisidine  are  introdaced  into  chloride  of  ciu- 
namyl,  hydrochloric  acid  is  liberated,  and  a  solid  mass  is  formed  which 
may  be  purified  like  benzonitranisidine. 

Crystallises  from  hot  alcohol  in  yellowish  needles. 

Cahours. 

32  C   192  ...     64*43     64-52 

2N   28  ....  9-39 

14  H 14  ....       4-69     4-82 

8  O  64  ....  21-49 

C«N«H"08    ....  298     ....  100-00 
It  is  therefore  cinDamate  of  nitranisidine  minut  2 HO  (Cahours.) 


Hydrociimamide. 

C»*N»H«*  =  C«AdNH«? 

Dumas  &  Pbligot.     Ann.  Chim,  Phys.  57,  325. 
Laurent.     Rev.  scieni.  10,  119;  J,  pr.  Chem.  27,  309. 
Berzblius.     Jahresber.  23,  442. 
Cahours.     Compt.  rend.  25,  458. 

Nydrure  d*azocinnamyle,  (Htmhpdramide,  dnnamyl'tubnUrur. 

Oil  of  cinnamon  recently  prepared  from  Ceylon  cinnamon,  is  treated 
with  dry  ammonia,  and  the  viscid  product  is  dissolved  in  ether-alcohol, 
from  which  beautiful  crystals  of  hydrocinnamide  crystallise  on  cooling  : 
they  are  purified  by  recrystallisation.     (Laurent.) 

Properties.  Colonrless,  rectangular  prisma  (Laurent)  Lnstroua 
silky  tufts.  (Dumas  and  Peligot)  The  base  is  replaced  by  two  rectan- 
gular faces,  intersecting  at  a  very  obtuse  angle.  Melts  and  solidifies  on 
cooling,  to  a  transparent,  gummy,  non -crystalline  mass.  (Laurent.) 
Permanent  in  the  air.     (Dumas  and  Peligot.) 


54  C     

2N    

324     .. 

28     .. 

..     86-17 
7-44 
6-39 

Laurent. 

85-4 

7-6 

24  H    

24     .. 

6-5 

CWN*H« 376     ....  100-00     99*5 
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Acooidiaff  to  DimiM  and  Pdigot,  it  is  Ci'HH)',NHS  and  oontaina  11*0  p.  c. 
ammonia,  inasmuch  as  theao  chemists  foond  that  100  parts  of  oil  of  cinnamon  take  up 
12'3  parts  (11*56  Mulder)  of  ammonia. 

DeccmpotUionB,  1.  It  is  decomposed  by  dry  distillation^  yielding  an 
oil  and  a  solid  substance.  (Laurent.)  —  2.  Not  decomposea  by  water. 
(Dumas  and  Peligot.)  —  3.  When  dissolved  in  alcobol^  it  is  changed  by 
9ulphureUed  hydrogen  into  tbiocinnol.  (Cahonrs.)  —  4.  It  is  not  altered 
by  boiling  Ay JrocA^on'c  acid,  or  boiling  alcoholic  potaih,  (Laurent.)  — 
5.  Decomposed  by  boiling  nii/ric  acid,  yielding  a  substance  which  melts 
in  boiling  water.     (Laurent) 

Dissoiyes  in  alcohol  and  in  eif^er,  and  crystallises  out  on  cooling. 
(Dumas  and  Peligot.) 


Triphenylamiue  or  Bidnnamylamine. 

C»H"N  =  C«(C"m)NH«,H«. 

OossifANX.    Ann.  Pharm.  100,  57;  J.pr.  Ghent.  70,  288. 

According  to  GQssmann,  it  is  triphenylamine  »  (CiSH*)'  N.    (See  xi,  334.) 

PrtparaUon.  Recently  prepared  bisulphite  of  cinnamic  aldehyde- 
ammonia  is  distilled  with  lime,  and  by  careful  heating,  a  dark  yellow, 
oily  and  aqueous  distillate  is  obtained.  This  liquid  is  boiled  with  dilute 
aqueous  potash,  or  carbonate  of  soda  in  order  to  remove  the  ammonia 
and  the  hydrocarbons;  freed  from  alkali  by  repeated  washings  with 
continually  smaller  quantities  of  hot  water;  dried  aa  fat  as  possible, 
and  heated  in  a  stream  of  hydrt  v  i,  at  first  to  remove  the  last  traces  of 
water;  and  then  distilled,  the  temperature  being  kept  at  140^  — 150'^ 
as  long  as  possible.  If  the  temperature  were  raised  to  strong  ebullition, 
decomposition  would  ensue. 

Propei'ties.  Colourless  oil,  heavier  than  water.  SmeUs  feebly  of  oil 
of  cinnamon.    Has  an  alkaline  reaction. 

DecompOiiHoTis.  I.  In  moist  air  it  becomes  yellow,  then  reddish, 
owing  to  the  formation  of  a  red  colouring  matter  very  difficult  to  remove. 
—  2.  Dissolves  readily  in  iodide  of  ethyl,  with  slight  rise  of  temperature; 
after  24  hoars,  the  liquid  becomes  filled  with  large  crystalline  plates, 
which  decompose  after  a  few  days,  th^  liquor  then  becoming  turbid,  and 
deoositing  hydrate  of  ethyltriphenylamine  (or  ethylbicinnamylamine)  as  a 
rea  oil* 

Camlinaiions.  Dissolves  with  difficulty  in  water.  The  salts,  with 
the  exception  of  the  platinum  double  salt,  readily  change  in  the  air, 
especially  in  aqueous  or  alcoholic  solution,  a  red  colouring  matter  being 
formed. 

HydroMoraU  of  Bicinnamylamlne,  -^  Concentrated  hydrochloric  acid 
does  not  alter  colourless  biclnnamylamine;  alcohol  of  95  per  cent  causes 
the  mixture  to  solidify  to  a  colourless  mass  of  crystals,  which  must  be 
washed  with  alcohol. 

VOL.    XIII.  X 
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LuBtrous,  Bomewhat  reddish  lazninee.  Not  rery  changeable  when 
moist  air  is  ercluded. 

When  dissolved  in  water,  alcohol  or  ether,  it  rapidly  changes,  and 
then  crystallises  only  after  being  evaporated  in  vacuo  over  oil  of 
vitriol. 

Dissolves  easily  in  water  and  alcohol,  less  readily  in  anhydrous  alcohol 
and  ether.  When  ether  containing  alcohol  is  poured  on  it,  it  is  deposited 
as  an  oil,  and  dissolved  on  the  addition  of  alcohol. 

The  Chl&i'omercuraU  crystallises  in  laminaa  and  decomposes  on  being 
recrystallised. 

Bicinnamylamine  forms  with  nitrate  of  silver,  a  whitish  yellow 
compound,  which  presents  but  little  appearance  of  crystallisation,  and 
soon  acquires  a  chestnut-brown  colour,  probably  from  adhering  cinnamic 
aldehyde. 

JBichloiide  of  PlcUinum  tDiih  BicinnamylnUne.  When  neutral  alcohol  ic 
bichloride  of  platinum  is  added  to  aqueous  bicinnamylamine,  a  bright 
chestnut- brown,  bulky,  granular,  crystalline  salt  precipitates.  When 
freshlv  precipitated,  it  readily  attracts  moisture,  but  is  permanent  in  the 
air  after  drying.  Heated  with  soda- lime,  it  is  but  partially  decomposed^ 
with  formation  of  ammonia.    Dissolves  readily  in  alcohol  and  in  water. 

Gosftnann. 

36  C  216  ....  5208     62-22 

N 14  ....  3-38 

15  H 15  ..*  3-62 

Pt 99  ....  23-80 

2  01 70  ....  17-12 

C»NH»  PtCP  414     ....  100-00 

Chloroplatinate  of  Bidnnamylamine,  — When  an  alcoholic  solution  of 
bicinnamvlamine  is  mixed  with  a  recently  prepared  and  moderately 
strong  alcoholic  solution  of  bichloride  of  platinum,  dark  yellow  bulky 
flakes  are  precipitated,  which  may  be  washed  with  ether.  (If  washed  with 
alcohol,  the  flakes  cake  together  to  a  resinous  mass.) 

Crystallises  from  an  alcoholic  solution  on  evaporation  over  oil  of. 
vitriol,  in  chestnut-brown  crystals  belonging  to  the  regular  system,  which 
attain  the  size  of  0'3  to  0*5  m.m.,  and  have  a  glassy  lustre.     It  is  per- 
manent in  the  air  after  drying,  provided  no  excess  of  bichloride  of  plati- 
num adheres  to  it 


36  C     

N    

16  H    

....  216      ....     47-88 

....      14        ....        O-IU 

....     16      ....      3-66 

GSssmann. 
47-49 

Pt    

3  CI   

....     99      ....     21-86 
....  106-5  ....     23-61 

22-18 

23-50 

C»NHi»,HCl  +  PtC12  .... 

....  451-5  ....  100-00 

OxcUaU  of  Bicinnamylamine.  — Deliquescent  needles  obtained  by  dis* 
solving  bicinnamylamine  in  alcoholic  oxalic  acid|  and  repeated  crystal- 
lisation  from  alcohol. 
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Ethylbicinnamylamine. 

C«NH»  =  C»*(C*H')(C»ff)NH»,H«. 

OdflSMANN.    Ann,  Pharm.  100,  65. 

According  to  Gdssmann,  it  is  the  hydrated  ozfde  of  etbyltrfphenylammoninm 
=  C«NH»0,HO.    (Sec  xi,  336.) 

Bicinnamjlamioe  is  enclosed  with  excels  of  iodide  of  ethyl  in  fflass 
tubes,  and  the  mixture  left  for  several  weeks  or  heated  in  the  water-bath, 
until  the  crystalline  mass,  which  is  at  first  formed,  disappears,  and  an  oily 
layer  which  separates  and  floats  on  the  surface,  no  longer  increases.  The 
tuoes  are  then  opened,  the  contents  dissolved  in  alcohol,  the  strongly  acid 
solution  digested  with  excess  of  oxide  of  silver,  and  filtered,  and  the  dis- 
solved oxide  of  silver,  pi-ecipitated  by  a  little  hydrochloric  acid.  Wiien  a 
little  water  is  added  to  the  alcoholic  solution,  the  base  is  deposited  as  an 
oil;  but  when  the  alcoholic  solution  is  poured  into  a  large  quantity  of 
water,  the  solution  merely  becomes  turbid,  owing  to  the  presence  of  cer- 
tain hydrocarbons  which  may  be  removed  by  filtratioii  through  a  wet 
filter. 

Inodorous  oil  having  a  strong  and  pleasantly  bitter  taste,  and  a  strong 
alkaline  reaction. 

Dissolves  with  some  difficulty  in  water;  the  solution  deposits  oil-drope 
when  boiled. 

The  salts  of  ethylbicinnamylamine  are  deliquescent.  The  base  dis- 
solves oxide  of  silver. 

Platinum  Salt.  —  Neutral  bichloride  of  platinum  precipitates  from 
hydrochlorate  of  ethylbicinnamylamine,  an  abundant  cream-coloured 
crystalline  precipitate;  the  filtered  solution,  if  rapidly  eoneeDtmted, 
deposits  yellowish  red,  lustrous  plates. 

When  boiled  with  a  quantity  of  water  insufficient  for  its  solution,  i 
melts  to  a  resin.    The  solution  slowly  evaporated  deposits  dark  brick-red, 
regular  crystals  of  a  glassy  lustre,  which  at  90^ — 100®  become  darka 
and  lose  their  lustre,  and  then  experience  no  further  diaoge  at  1 20'' 

Gdssmaxin. 

^    40C  240      ....  50-08  49-96 

N  14      ....  2-92  2-91 

20  H  20      ....  4-17  4-25 

Pt  99      ....  20-60  20-78 

3  CI  106-5  ....  22-23  21-80 


C«NH»  HCl  +  PtCP 479-5  ....  10000    99*70 

Ethylbicinnamylamine  dissolves  easily  in  alcohol. 
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Primary  NucUui  (?•!!*•• 

Fhloretic  Acid. 

HuuBiwBTZ.  (1855.)  Wien.  JJcad,  Ber.  17,  882;  «7.  pr.  Chem.  67, 105; 
abstr.  Ann.  Pharm.  96,  118 ;  «A  pr.  Chem.  69, 107 ;  Ann.  Pharm. 
102, 145 ;  Wien.  Akad.  Ber.  2i,  237  ;  C^iem.  Centralbl.  1857,  721; 
J.  pr.  Chem,  72,  395. 

Preparation.  Phloretin  is  dissolyed  in  so  mucb  potasb-ley  of  sp.  gt. 
1*25,  that  there  shall  be  about  200  c.c.  of  liqaid  to  half  an  ounce  of  phlore- 
tin, and  the  solution  is  concentrated  by  boiling,  until  the  mass  becomes  thick 
and  gelatinous.  This  is  dissolved,  treated  with  carbonic  acid,  and  again 
eyaporated;  the  residue  is  boiled  with  alcohol;  and  the  solution,  which  has 
become  clear  by  standing  and  has  been  poured  off  from  some  phlorogla- 
cate^of  potash  which  separates  as  an  oil,  is  mixed  with  ether,  whereupon 
phloretate  of  potash  separates  as  an  oily  layer  at  the  bottom.  Tbe  super- 
natant ether  is  decanted;  the  phloretate  of  potash  dissolved  in  water;  the  last 
traces  of  ether  are  expelled  by  boiling;  and  the  solution,  again  evapo- 
rated to  a  syrup  and  cooled,  is  mixed  with  a  large  excess  of  hydrochloric 
acid,  whereupon  it  solidifies  to  a  crystalline  magma,  which  is  purified  by 
pressing,  recrystallising  from  strong  alcohol,  which  leaves  chloride  of 
potassium,  and  then  from  water  to  which  a  little  animal  charcoal  has 
been  added: 

C»H"OM  +  2H0  «  CWH«>0«  +  C«H«0«. 

The  phloroglucin  which  forms  at  the  same  time,  remains  with  the 
carbonate  of  potash,  if  the  above-named  quantity  of  potash  has  been  taken. 
With  less  potash,  alcohol  would  dissolve  some  of  it. 

Properties.  Crystallised  from  water,  it  forms  brittle  prisms  belonging 
to  the  oblique  prismatic  system,  an  inch  long,  and  with  non-reflecting 
faces;  crystallised  from  ether  it  forms  thick  crystals  an  inch  long  and 
half  an  inch  broad,  with  imperfectly  reflecting  faces.  Cryslalline  system, 
the  oblique  prismatia  oP.  ooPoo.  —  Poo.  +  f  Poo.  [Poo]  -h  Ptt.n.-^ 
P«  :  ooP  i»  =  138'*  51' ;  '+  |P«  :  ooP«  =  143**  19' ;  [Poo]  :  oP  = 
114^15'. 

Melts  at  128 — 130°  without  loss  of  weight,  and  becomes  crystalline 
on  solidifying.  Permanent  in  the  air.  Has  a  bitter,  astringent  taste,  and 
strong  acid  reaction. 


18  C 

10  H 

60 


HIasiweU. 

mean. 

108    ....    65-06    .. 

61-93 

10    ....      6-02     .. 

••....          w**d 

48    ....     28-92    .. 

28-82 

C»H»0«  166    ....  100-00     100-00 

HlaiiweCi  first  gave  the  formula  C»H"0*,  which  Gerbordt  (Traiii  4,  1068), 
and  Hlasiwetz  himself  afkerwards,  changed  to  C^H^K)^.  (See  also  Lieb.  Kopp, 
Jahr€§ber.  1857,  327^  and  Worts,  N.  Ann.  Chim.  Phy9.  52,  336.)  Homologoas  with 
Hdieylie  acid. 
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Deeompontiom,    1.  When  heaUd,  it  gives  off  Bafibcating  odours,  burns, 
and  leaves  very  little  oharcoal.  —  2.  With  bromine  it  fonns  bibromophlo- 
retic  acid.  —  3.  Pulverised  phloretic  acid  placed  in  a  flask  filled  with 
chlorine,  melts,  with  disengagement  of  heat,  the  colour  of  the  chlorine 
disappearing,  and  hydrochloric  acid  appearing  in  its  place.     The  product 
dissolves  in  alcohol  and  in  ether,  but  not  in  water;  the  solution  when 
evaporated,  leaves  a  soft,  sticky  mass,  which  forms  with  soda  a  compound 
solidifying  after  some  time  to  a  deliquescent  crystalline  mass.  —  4.  With 
hydrochloric  acid  and  chlorate  of  potash,  it  assumes  at  first  a  reddish, 
brown  colour,  gives  off  abundance  of  gas  when  heated,  again  becomes 
yellow,  and  partially  changes  into  yellow  fiakes.  — 5.  Triturated  with 
pentaehloride  of  phosphorus,  phloretic  acid  becomes  warm  and  liijuid, 
and  gives  off  much  hydrochloric  acid  gas  with  effervescence.      On  distil- 
lation, oxychloride  of  phosphorus  passes  over  at  100%  and   a  fuming 
liquid  remains,  which  decomposes  with  water,  into  phloretic  acid,  hydro- 
chloric acid,  and  phosphoric  acid,  and  at  a  higher  temperature  becomes 
brown,  froths  up,  and  gives  off  a  small  quantity  of  oxychloride  of  phos- 
phorus, leaving  charcoal  as  a  residue.  —  6.  When  concentrated  nitric  add 
is  poured  on  phloretic  acid,  it  dissolves,  forming  a  red  solution,  with  disen- 
gagement of  heat,  intumescence,  and  liberation  of  red  vapours;  the  solu- 
tion on  cooling  becomes  filled  with  yellow  crystals  of  binitrophloretic  acid. 
If  the  temperature  be  not  kept  down,  oxalic  acid  is  also  formed.  —  Pow- 
dered phloretic  acid  gmdually  added  to  cold  concentrated  nitric  acid, 
dissolves  without  formation  of  red  vapours,  and  after  some  time  binitro- 
phloretic acid  crystallises  out.      If  nitric  acid  be  added  to  warm  aqueous 
phloretic  acid,  effervescence  takes  place,  hyponitric  acid  is  disengaged, 
the  liquid  becomes  coloured,  and  brown  resinous  drops  separate,  which  by 
continued  heating  with  addition  of  a  little  nitric  acid,  disappear,  while 
binitrophloretic  acid  crystallises  out  after  a  little  while. —  7.  Phloretato 
of  baryta  mixed  with  caustic  lime  and  a  little  powdered  glass,  and  heated, 
yields  phloretol  as  a  brown  oily  distillate: 

C»8H»0O«  +  2BaO  «  C»«HM0«  +  2(BtO,C02). 

The  same  compound  is  obtained  by  distilling  phloretate  of  lime  with 
form  late  of  lime.  —  8.  With  chloride  of  acetyl  (or  chloride  of  butyryl  or 
chloride  of  benzoyl)  it  gives  off  hydrochloric  acid  and  forms  peculiar 
acids. 

Combinations.  With  water,  Phloretic  acid  is  somewhat  less  soluble 
in  water  than  in  alcohol.  The  solution  may  be  boiled  continuously  with- 
out decomposition.  With  ammonia  it  assumes  a  reddish  colour  in  the  air; 
with  solution  of  hypochlorite  of  lime,  it  becomes  transiently  reddish 
brown;  with  scsquichloride  of  iron,  green.  The  solution  supersaturated 
with  ammonia  reduces  nitrate  of  silver  on  the  application  of  heat. 

Phloretic  acid  is  bibasic.    It  forms  neutral  (semi-acid)  salts  C^^H^APO", 

and  acid(mono-)saltsC"H»MO*.  Hlasiweti  writes  the semi-add  gaits  C»H»0*,  2MO 
aod  assDmes  that  they  contain  no  water;  but  it  appears  more  probable  and  more  \n 
accordance  with  the  salicylates,  to  write  them  C^Il'^O^  2M0  and  to  assome  I  atom  of 
water  in  them.  Moreover  this  may  be  Hlasiwets'sview  (/.  pr.  Chem,  72, 402)  which  is 
supported  by  his  statements  respecting  the  water  of  crystallisation  of  the  copper  and  baryta 
salts. 

Phloretic  acid  readily  decomposes  carbonates,  mostly  forming  acid- 
salts.  The  phloretates  are  all  crystallisable.  The  acid-salts  have  a  neutral, 
the  neutral  salts  an  alkaline  reaction.  When  heated,  they  emit  the 
odour  of  carbolic  acid. 


3 10  PRIMARY  NUCLEUS  C«Hw. 

Phloretate  of  Potash,— Neutral.  — 1.  Obtained  from  carbonate  of 
potajsh  and  aqueous  phloretic  acid.  — 2.  Aqueous  phloretio  acid  is  mixed 
witb  potash-ley,  tbe  liquid  saturated  with  carbonic  acid  and  evaporated; 
tbe  dry  mass  exhausted  with  strong  alcohol;  and  the  resulting  salt  puri- 
fied by  pressure  and  recrystallisation.  By  spontaneous  evaporation  of  the 
alcoholic  solution,  it  is  obtained  in  colourless  radiating  lamin»,  or  tole- 
rably large  prisms.  Has  a  warm,  saline  taste.  Effloresces  in  the  air. 
At  100**  it  gives  off  its  water  of  crystallisation  completely.  Ita  alkaline 
solution  becomes  brown  when  exposed  to  the  air. 

At  100°.  Hlasiwetz. 

18  C     108      ....  52-88  52*36 

9H    9      ....  4-40  4-91 

5  0     40      ....  19-59  19-99 

KO 47-2  ....  23-13  22-74 


C»H»KO«    204-2  ....  100-00    10000 

• 
Phloretate  of  Soda,  —  Acid.  —  Prepared  like  the  potash.salt     Crys- 
tallises   from   the   very  concentrated    solution,    which   easily  becomes 
reddish  in  the  air,  in  radiating  prisms  which  effloresce  on  exposure  to 
the  air. 

Ai  100%  HUsiweti. 

CMH'O*     157    ....     83-51 

NaO  31     ....     16-49     16-16 


Ci8H»NaO«    188     ....  100-00 

PMordate  of  Baryta.  —  a.  Neutral.  —  Very  concentrated  baryta- 
water  precipitates  from  a  boiling  solution  of  5,  a  bulky  precipitate, 
which  when  quickly  pressed  and  recrystallised  from  boiling  water,  is 
>  obtained  in  nodules.  It  has  an  alkaline  reaction  and  is  decomposed  by 
carbonic  acid.  At  100°  it  contains  4  At.  (Ann.  Pharm.  102,  149) 
[5  At.  («7.  pr.  Chem.  72,  402)]  water  of  crystallisation,  which  are  ^ren 
off  at  160^ 

At  100^  Hlasiwetz. 

18  C     108  ....  31-19  31-60 

13  H     13  ....  3-75  3-81 

9  0    72  ....  20-81  20-33 

2  BaO    153-2  ....  4425  44-26 

C»H8BaK)«  +  5Aq   ....  346-2  ....   100*00    100*00 

Dried  at  100»  (160»?).  Hlasiwetz. 

18  C     108      ....  84-81  34-40 

9H    9      ....  2-91  3-00 

5  0    40      ....  12-88  13-03 

2  BaO    153-2  ....  49-40  49-57 


Ci8H8Ba»0«  +  Aq 310-2  ....  100*00    10000 

h.  Acid.  ^  The  aqueous  solution  of  phloretic  acid  is  warmed  and 
saturated  with  carbonate  of  baryta.  Beautiful^  long,  flat,  transparent 
priams,  which  become  dull  at  100  . 
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Ai  100\  Hladweti. 

18  G     108      ....  46-23  46*08 

9  H     9      ....  3-86  414 

5  0     40      ....  1713  17*46 

BaO 76*6  ....  32*79  32*32 

C»H»BaO«  233*6  ....  10000     100*00 

Phloretate  of  Lime.  —  Acid,  —  Precipitated  when  a  solution  of  lime  in 
sngar-water  is  added  to  a  concentrated  aqueous  solution  of  acid  phloretate 
of  lime  until  it  exhibits  alkaline  reaction.  Crystallises  in  vacuo  in  white 
laminsB;  haying  an  alkaline  reaction.  It  is  decomposed  by  carbonic 
acid. 

Phloretate  of  Magnesia.  —  From  carbonate  of  magnesia  and  solution 
of  phloretic  acid.     Colourless  crystalline  geodes  resembling  wayellite. 

Phloretate  of  Zinc-  —  a.  Nevtral.  —  Appears  to  be  formed  as  an 
insoluble  precipitate  when  phloretic  acid  is  boiled  with  excess  of  carbonate 
of  zinc^  and  remains  undissolved^  while  h  passes  into  solution. 

6.  Acid.  —  Obtained  like  the  baryta-salt.  Crystallises  immediately 
from  a  solution  filtered  at  the  boiling  heat,  in  flat  prisms  and  laminsB  of  a 
velvety  lustre^  and  resembling  cholesterin.  Permanent  in  the  air. 
Very  sparingly  soluble. 


18  C     

9  H    

At  100*. 

108      ....     54*68 

9      ....      4*56 

Hlaaiwets. 
54*47 

6  O    

40      ....     20-25 

ZnO    .... 

40*5  ....     20*51 

C»H»ZiiO« 

197*5  ....  10000 

PMcretcUe  of  Lead,  —  Aqueous  phloretic  acid  precipitates  basic  acetate 
of  lead. 

a.  I^eiUral.  —  Phloretic  acid  is  saturated  with  carbonate  of  lead,  the 
liquid  filtered,  and  the  hot  solution  mixed  with  basic  acetate  of  lead,  by 
which  a  heavy  bulky  precipitate  is  formed.  This  is  rapidly  filtered 
ofi*,  and  washed.  It  is  somewhat  decomposed  during  washing.  When 
differently  prepared^  it  has  a  somewhat  different  composition. 


HlasiwetB, 

At  loo**. 

mean. 

18  C     

108 

....        ^O   «jlf        ... 

27*26 

9  H    

9 

....                 £    Off             ..r 
....            lU*dA           ..1 

«■•.        do*/A        ••< 

5  O     

40 

, ]  1*53 

2  PbO    

223*6 

I.....      Oo  £9 

C»H8Pb«0«  +  Aq 380*6  ....  10000     100*00 

According  to  Hlasiwets,  it  is  Cim''0»,2PbO. 

h.  Sesquihadc.  —  In  the  cold,  basic  acetate  of  lead  precipitates  from  a 
solution  of  phloretic  acid  which  has  been  saturated  with  carbonate  of  lead, 
a  salt  richer  in  oxide  of  lead,  very  nearly  corresponding  to  the  formula 
C"HH)S  3PbO  +  2Aq. 
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PhUyretaU  of  Copper,  — a.  Neutral,  —  When  the  ethereal  solution  of 
h  is  continuously  warmed,  or  boiled,  this  salt  separates  in  beantifoi 
lustrous  bluish  green  spangles.  Dried  at  100°,  it  contains  31*97  p.  c.  CaO, 
and  is  therefore  C^H'CuW  +  2Aq.  [CWH«0*,2CuO  +  Aq.  {Ann.  Pkm^. 
102. 150);  CWH»0<,2CuO  +  Aq.  {J.pr,  Chem.  72,403),  Hlasiwctx],  which  requires 
32*29  per  cent  CuO. 

At  120".  Hhbdweti. 

18  C     108  ....  45-65     45-51 

9H    9  ....  3-80     4-10 

5  O    40  ....  16-91 

2  CnO    79-6  ...  33-64 

CWH8Cu«0«  +  Aq 236-6  ....  100-00 

According  to  Hlasiwets,  it  is  CUH»0*,2CuO  at  120^ 

h.  Prepared  like  salicylate  of  copper  b  (xii,  253.) 

Emerald-green  crystals,  which  lose  8*56  p.  c.  of  water  at  100° 
(2At.  =  8'38  p.  c.)  Sparingly  soluble  in  water  and  alcohol;  readily 
soluble  in  ether  with  intense  emerald-green  colour. 


18  C     

...  108      ....    54-91 

Hlasiwets. 
54-88 

9  H    

la^ft                       aF                    aaaa                      4      3# 

4-89 

5  0     

...     40      ....     20-34 

19-72 

CuO    

...     39-8  ....     20-18 

20-51 

C'H^CuO*  

...  196-8  ....  100-00 

100-00 

Mercurous  FMoretate, — Phloretic  acid  gives  with  mercurous  nitrate 
a  crystalline  precipitate  consisting  of  needles. 

Mercuric  FMoretate.  —  Neutral  mercuric  nitrate  forms  a  crystaUine 
precipitate  with  solutions  of  phloretic  acid.     Transparent  tables. 

Phloretate  of  Silver,  — ^c/(2.  —  Phloretate  of  soda  is  precipitated  by 
nitrate  of  silver.  The  liquid  solidifies  to  a  crystalline  magma^  whica 
must  be  filtered  in  the  dark,  washed  with  cold  water,  and  then  dried, 
first  between  paper,  and  afterwards  at  100^. 

Daszliug  white  needles,  which  when  moist  blacken  readily  in  the 
light     Dissolves  easily  in  ammonia  and  in  acetic  acid. 

Hlasiweti. 

18  C     108      ....    39-54    3911 

9H    9      ....      3-29    ... 3-33 

5  0     40      ....     14-64     14-78 

AgO    116-1  ....    42-53    42-78 

C"H«AgO« 273-1  ....  100-00    100-00 

FKLoretate  of  Urea,  —  Obtained  crystallised  from  a  solution  of  3  parts 
of  urea  and  1  part  of  phloretic  acid. 

Broad  lustrous  laminas,  or  feathezy  striated  crystals. 
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HUriweU. 

38  C 228  ....  58-16    58-84 

2  N 28  ....       7-14 

24  H 24  ....      601 6-42 

14  O 112  ....  28-69 

2CWHM0«,(?N«H<0»  392    ....  lOO'OO 

HUriwets  originaUy  gaye  the  formuU  2(C»H><»0*)»(?H«NH)*,H0;  Irat  according 
to  the  correction  which  he  afterwArds  made  in  the  compoiition  of  pUoretic  add,  the 
aboTC  appears  the  more  probable. 


Sulphophloretic  Add, 

C»H'«S«0"  =  C"H»W,2S0». 
NAOHBArB.     Wien.  Akad.  Ber.  BO,  122;  Chem.  Cenir.  1858,  598. 

PkhretimehwrfelidMrt. 

Preparation,  Vapour  of  anhydrous  aulphnrio  aoid  is  passed  over 
pulyerised  phloretio  aoid  placed  in  a  flask,  which  is  kept  cool,  until  it 
IS  converiea  into  a  soft,  pasty  mass.  This  is  treated  with  cold  water 
which  leares  the  unchanged  phloretic  acid,  and  the  liquid  is  filtered  and 
saturated  with  carbonate  of  baryta.  The  solution  of  sulphophloretate  of 
baryta  filtered  from  the  sulphate  and  from  the  excess  of  carbonate  of 
baryta,  is  decomposed  by  sulphuric  acid;  the  excess  of  sulphuric  acid 
is  remored  by  carbonate  of  lead;  and  the  small  quantity  of  oxide  of  lead 
which  dissolves  is  removed  by  sulphuretted  hydrogen.  The  solution 
filtered  from  the  precipitates  is  evaporated  in  the  water-bath,  whereupon 
sulphophloretic  acid  remains  as  a  £untly  coloured  very  aoid  syrup,  which 
crystallises  with  difficulty. 

Dissolves  very  readily  in  water. 

Sulphophloretic  acid  is  bibasic.  It  forms  neutral  (semi-acid)  and  acid 
(mono-acid)  salts.     The  neutral  salts  have  alone  been  investigated. 

Sulphophloretate  of  Soda. — Neutral,  —  The  solution  of  sulphophlo- 
retate of  baryta  is  decomposed  by  sulphate  of  soda;  on  evaporating  the 
filtered  solution,  the  sulphophloretate  is  obtained  in  faintly  yellowish, 
crystalline  crusts. 

Loses  its  water  of  crystallisation  completely  at  200^  Dissolves  easily 
in  water,  but  not  in  alcohol  or  ether. 


XO    V/      ..Ml>«.l....l 

Q    U 

8 

....    37*24    .. 
2*76    .. 
....    11-04 

....      JtX'So     .1 

....    27-58 

Nachbaur. 
.......      2*99 

2  8  

2  NaO 

32 

.,    62 

.......    21-30 

10  O 

80 

C"H8Na»0«,2SO» ....  290    ....  100*00 


Sulphophloretate  of  Baryta,  i—  Neutral,  —  Crystallises  on  evaporating 
the  solution,  in  tolerably  large^  hard  crystals^  which  are  probably  rhom- 
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bohedral.      Contains  12*4  per  cent  of  water  =  6  At.  (calculation  11*2 
per  cent.)  which  are  completely  given  off  only  at  160°. 
Does  not  dissolve  in  ucohol  or  ether. 


18  C     

8  H    

108      ....     28-33    .., 

8      ....       2-09     .., 

Nachbanr. 

25-60 

3«31 

2  8     

32      ....       8-36 

2  BaO 

152-2  ....     40-18     .. 

39'92 

10  O     

80      ....     21-04 

C»H8Ba*0«,2SO»....  380-2  ....  100-00 

Sulphophloretafe  of  Lime,  —  Nevlral,  —  Obtained  by  saturating 
phloretic  acid  with  carbonate  of  Hme,  and  remains  as  a  crystalline  mass 
when  the  solution  is  evaporated. 

Dried  in  the  air,  it  contains  20*7  p.  c.  of  water,  which  are  given  off  at 
170''  =  8  At.     (Calculation  =  18*3  per  cent.) 

At  170*".  Nachbaar. 

18  C  108  ....  3802  38-22 

8H 8  ....  2-81  3-00 

2S  32  ....  11-29 

2CaO 56  ....  19-71  19-85 

10  O 80  ....  28-17 

C"H»Ca«0«,280« ....  284    ....  lOOOO 

SulphopMoretaU  of  i^ai^nMta.— The  solution  obtained  by  saturating 
sulphophloretic  acid  with  carbonate  of  magnesia,  leaves  on  evaporation 
in  the  air  a  gummy  mass,  which  afterwards  becomes  hard  and  pulve- 
risable.  Contains  11*02  per  cent,  water  =  4  At,  Calculation  =  1 1*84. 
per  cent, 

Nachbaar. 

18  C  108  ....  40-29  40-56 

8  H 8  ....   2-98  3-38 

2  8  32  ....  11-96 

2MgO 40  ....     14-92     1508 

10  0 80  ....  29-85 

C»H8Mg»0«,2SO»....  268     ....  100-00 

Sulphophloretic  acid  dissolves  yery  readily  in  aloohol. 


Ethylphloretic  Acid. 

C»H»*0«  =  C*H«0»,C»H*0*. 

Hlasiwetz.    Ann.  Fharm.  102,  151. 
Phloretate  qf  ethyl,  Acidpkhretie  ether, 

Phloretate  of  potash  (or  of  silver)  is  heated  with  excess  of  iodide  of 
ethyl  and  a  little  alcohol  in  a  closed  tube  for  some  hours  in  the  water- 
bath.    When  almost  all  the  iodide  of  potassium  has  separated  from  tiie 
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mixture,  wbich  at  first  is  quite  homogeneous,  the  faintly  yellowish  liquid 
is  heated  in  the  water-bath  to  drlye  off  the  alcohol  and  excess  of  iodide 
of  ethyl;  the  residue  heated  in  the  oil-bath  to  280^  or  240*"  to  volatilise 
all  foreign  matters,  then  distilled  over  the  open  flame;  and  the  distillate  is 
agitated  with  silver  and  rectified. 

Colourless,  viscous.     Does  not  boil  at  265°.     Faint  smell  and  grating 
taste.     Makes  oil-spots  upon  paper. 


22  C     

14  H     

132 

14 

....     68-04     .. 
....        i*A£     •*( 
....       «4  /4       ..( 

Hlaaiwetz. 

68-15 

......       7-65 

6  O     

48 

24-30 

CaH"0« 

194 

....  100-00    ... 

10000 

Cannot  bo  set  on  fire.  Heated  on  platinum,  it  gives  off  suffocating 
odours.  In  contact  with  ammonia  it  forms  phloretamic  acid*  With 
nitric  acid  it  forms  ethylbinitrophloretio  acid. 

Dissolves  in  alcohol  and  ether,  and  is  precipitated  from  the  solutions 
by  water. 


Amylphloretic  Acid. 

Q«H«>o«  =  C"H»0*,C»«H«0*. 
Hlasiwetz.    Ann.  Pharm.  102,  154;  J.  pr,  Chem.  72,  407. 

Phloreiate  ofamyU 

Preparation.  Very  concentrated  alcoholic  pUoretate  of  potash  is 
heated  with  iodide  of  amyl  in  the  oil-bath  for  a  long  time  to  boiling; 
the  liquid  when  cool  is  poured  off  from  the  iodide  of  potassium  and 
heated  to  140°  as  long  as  anything  passes  over;  and  the  residue  is 
treated  with  warm  water,  which  dissolves  iodide  of  potassium,  and 
deposits  amylophloretic  acid  as  a  coloured  heavy  oil.  The  water  is 
expelled  from  this  product  by  heating,  a  small  quantity  of  iodine  is 
removed  by  silver;  the  liquid  is  heated  for  some  time  to  140°  until 
nothing  more  passes  over;  and  the  residue  is  distilled  over  the  open  fire 
in  a  bent,  sharply  inclined  tube. 

Colourless,  very  viscid.  Feeble,  rancid  odour.  Sharp,  biting  taste. 
Boiling  point  above  200°. 


28  C  

■ft««*   Ids 

....     71'18    .. 
....       o*47     ..' 
..M    20-35    .. 

Hladweti. 
71*42 

20  H 

6  O 

.....    20 

>••...        o*4(f 

20-15 

C»H»0«    ... 

236 

....  100-00    .. 

100-00 

By  nitric  acid  it  is  convert^  into  a  crystalline  compound  like  ethyl- 
binitrophloretio acid. 

Dissolves  in  alcohol  and  ether  like  eihylphloretio  aoid. 
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Appendix, 

Fhloretol, 

Hlasiwetz.    Ann,  -Pharm,  102,  166. 

A  mixture  of  phloretnie  of  baryta  with  caustic  lime  and  a  little 
powdered  glass  is  distilled  in  small  portions  oyer  the  open  fire,  and  the 
brown  oily  distillate  is  deiiydrated  by  decantation  and  drying  over  oil  of 
Titriol,  and  then  rectified. 

Colourlefis,  strondy  refracting  oil,  which  becomes  thicker  at  1 8^,  and 
boils  at  190'' — 200  .  Sp.  gr.  1*0374  at  12^.  Has  an  aromatic  odour, 
suggestive  of  carbolic  acid,  and  a  burning  taste.  Placed  on  the  skin  it 
causes  a  burn.  Coagulates  albumen  almost  as  rapidly  as  carbolic  acid. 
A  splinter  of  pine- wood  dipped  in  aqueous  phloretol,  and  then  soaked 
with  hydrochloric  acid,  assumesi  when  dried  in  the  sun,  a  colour  similar 
to  that  produced  in  like  manner  by  carbolic  acid.  Vapour  densit 
=  4-22. 

Hiasiwets. 

16  C  96     ....     78-68     78*70 

10  H 10     ....       8-19     8-17 

2  O 16    ....     1313     ^    1313 

C»W*0»   122     ....  10000     100  00 


Vol.  Density. 

C-Topour  16  6-6560 

H-KM    10  0-6930 

O-gM    1  M093 


Vopour  of  phlorctol  2     8-'1.^83 

1     4-22'Jl 

Itomeric  with  phenetol.    Stands  in  the  same  relation  to  phlorrtic  acid,  as  carbolic 
acid  to  suHcylic  acid. 

Decompositions.  1.  In  vessels  containing  air,  it  becomes  vellowls 
and  then  smells  of  styrol.  —  2.  When  soaked  up  into  a  wick,  it  may 
be  set  on  fire,  and  then  burns  with  a  bright,  fuliginous  flame.  —  d.  Dis- 
solves in  oil  of  vitriol;  the  solution,  after  standing  some  time,  is  no  longer 
precipitated  by  water,  but  then  contains  a  conjugated  sulphuric  acid  coni> 
pound,  which  forms  with  baryta  a  soluble  easily  crystallisablo  salt  — 
4.  When  bromine  is  poured  on  it,  hydrobromio  acid  is  liberated,  and  after 
the  excess  of  bromine  is  expelled,  a  white  crystalline  substitution-product 
is  left,  which  is  soluble  in  alcohol,  but  not  in  water.  —  6.  With  chlorine 
it  forms  a  substitution-product.  —  7.  When  dropped  into  strong  nitric  neid 
it  hisses  like  a  red-hot  metal,  and  forms  temitrophloretol  with  violent 
action  and  disengagement  of  hyponitric  acid. 

Phloretol  is  but  sparingly  soluble  in  wUer.     It  mixes  with  aloohol^ 
and  ether  in  all  proportions* 


I 


I 
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Temitrophloretol. 

ASiwBTZ.    Ann.Phaim.  102,  167. 

Phloretol  is  oarefallj  dropped  into  siroDg  nitric  acid;  the  mixtore  is 
eated  until  the  resiuona  drops  disappear;  and  the  resolting  crystals 
after  being  heated  for  some  hours,  are  washed  with  cold  water,  and  crystal* 
lised  rom  alcohol.     Contains  15*56  p.  c.  N.     (Calculation  16*31  p.  c.) 


Gmnaric  Acid. 

C^HW  =  C"HW,0*. 

Dblalandb.  N,  Ann.  Ckim.  Phy$.  6,  343 ;  J,  pr,  Chftn,  28,  356 ;  Ann. 

Fharm.  45,  382. 
Blbibtbbu*    Ann.  Fharm.  59, 183. 

CumarinMdure,  Cumart&ur€f  Aeide  eumarique. 

Preparation.  Cumarin  is  boiled  with  concentrated  poiash-lej 
(to  whidi  sticki  of  hydrate  of  potash  are  added :  BUebtren) ;  the  mass  isllissolred. 
in  water,  and  the  cumaric  acid  is  precipitated  by  a  stronger  acid. 
(Delalande.) 

Bleibtren  frees  the  cumaric  acid  from  a  small  quantity  of  salicylic 
acid  formed  at  the  same  time,  by  recrystallisation  from  boiling  water  and 
washing  with  cold  water,  until  the  liquid  which  drops  through,  no  longer 
colours  ferric  salts  yiolet.  In  order  to  remove  any  cumarin  which  is 
still  undecomnosed,  he  dissolves  the  acid  in  ammonia;  expels  the  excess 
of  ammonia  by  boiling;  precipitates  by  nitrate  of  silver;  collects  the 
yellowish  white  precipitate;  washes  it  with  water,  and  then  with  alcohol 
and  ether;  decomposes  it  with  hydrochloric  acid;  extracts  the  cumaric 
acid  with  ether;  eyaporates  the  ether;  and  recrystalUses  the  acid  from 
boiling  water. 

Properties.  Transparent  lamina  haying  a  strong  lustre.  (Dela^ 
lande.)  Brittle.  Melts  towards  1 90''.  (Bleibtreu.)  Has  a  bitter  taste* 
(Delalande.)    Reddens  litmus. 

At  100^  Delalande.     Bleibtren. 

18  C  ................  108  ....  65*85  65-34  ....  65*61 

8  H  ................   8  ....  4*88  5*03  ....   4-98 

6  0    ..>....    48  ....  29*27  29  63    ....    29*41 

C^HH^  164    ....  100-00    100*00    ....  10000 

Decompoeiiions.  1.  By  dittiliatian,  it  yields  yaponrs  smelling  like 
benxoio  acid,  together  with  a  yolatile  oil,  which  reddens  ferric  salts^ 
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combines  with  potash^  and  leares  resin  as  a  residue.  (Delalande.) 
Heated  above  lOO**  it  partially  decomposes,  white  lustrous  crystals  sub- 
liming, and  a  brown  residue  remaining.  (Bleibtren.) — 2.  By  fusion 
with  hydrate  ofpotashy  il  is  ehanged  into  salicylic  acid  : 

C13HW  +   8H0  «  C"H60«  +   4CO«  +   lOH. 

(See  below.)  Acetic  acid  appears  to  be  formed  at  the  same  time,  probably 
according  to  the  equation : 

C»HH><  +  2(KO,HO) -C«H«KO«  -f  OH'KO^  * 2HO»  Chiosia.  (/.j»r.Clcm.61,2M.) 

Cumarie  acid  dissolves  in  boiling  water,  and  crystallises  on  cooling. 

It  neutralises  bases  completely.  (Delalande.)  It  expels  carbonic 
acid  from  carbonates.     (Bleibtreu.) 

It  reddens  ferric  salts  ^Delalande),  but  only  when  it  is  contaminated 
with  salicylic  acid.     (Bleibtreu.) 

The  ammonia-salt  does  not  precipitate  baryta-salts;  from  acetate  of  lecui 
a  white  powder  soluble  in  water  is  precipitated.     (Bleibtreu.) 

Cumarate  of  Silver.  —  a.  From  excess  of  cumarate  of  ammonia 
containing  free  ammonia,  nitrate  of  silver  precipitates  orange-yellow 
flakes,  which  turn  brown  in  the  air,  and  are  immediately  decomposed 
at  100°.     (Bleibtreu.) 

h.  The  neutral  ammonia-salt  is  precipitated  by  nitrate  of  silver.  Yel- 
lowish white  powd  .r,  which  quickly  subsides.  In  the  air  and  at  100°,  it 
remains  unchanged.     (Bleibtreu.) 

Delalande.      Bleibtreu. 

ISC  ...............  108  ....  39-84  39*8  ....  40*00 

«     7  H  ................      7  ....  2'(>8  ........  2-6  ....  2-64 

Ag  ........ 108-1  ....  39-86  ........  39-5  ....  39-72 

«0  48  ....  17-72  181  ....  17-64 

C»A«H'0«  27 M  ....  10000    100H>    ....  100-00 

Gamaric  acid  dissolves  easily  in  alcohol  and  ether.    (Bleibtreu.) 


Insolinic  Acid« 

<?^H)«  =  C»H«0«,(y. 

A.  W.  HoFXAKN.    (1856.)    Ann,  Pkarm.  91^  107;  abstr.  Oompt.  rend, 
41,  718. 

Aeide  euminocyminiqne.    (Penoz.) 

First  obsenred  by  Persos  in  1842  {Oompt.  rentU  13,  433;  J,pr,  Chem,  25,  59), 
investigated  by  Hofmann. 

FormoHofi.  By  boiling  Roman  oil  of  carraway,  euminol,  euminic  acid 
or  cymene  with  bichromate  of  potash  and  sulphuric  acid. 

Preparation,  1  part  of  cuminio  acid,  or  cymene  or  Roman  oil  of  carra- 
9ny  is  neated  slowly,  and  with  eood  condeiisinff  apparatus,  with  a  mix- 
^nro  of  lpt«  bichromate  of  potash,  8  parts  of  oil  of  vitriol  and  12  parts 
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of  water,  8o#that  the  diistillate  flows  back,  aniil  on  cooling  neither  oil 
nor  crystals  are  deposited,  but  the  whole  is  changed  into  pulvemlent 
insolinic  acid  and  semifused  insolinate  of  chromium.  The  miztare  is 
filtered;  the  residue  washed  with  water  and  boiled  with  ammonia;  the 
liquid  filtered  from  the  separated  oxide  of  chromium;  and  the  filtrate 
supersaturated  with  hydrochloric  acid:  insolinic  acid  then  separates  as  a 
white  powder,  and  is  purified  by  boiling  with  water  and  afterwards  with 

alcohol.  (Hofmann.)  Persoz  allowed  a  mixture  of  1  part  bichromate  of  potash, 
2*2  parts  oil  of  vitriol  and  8  parts  water  to*  act  on  Roman  oil  of  cumin  at  60**  —  70% 
filtered  from  the  euminic  acid  which  separated  and  then  heated  the  miztare  to  boiling : 
the  liquid  then  frothed  up  and  his  aeide  euminO'Cgminique  was  deposited. 

Tropei'ties,  White  powder  consisting  of  microscopic  crystals.  In- 
odorous, tasteless.  Melts  at  a  very  high  temperature.  Sublimes  par- 
tially undecomposed.  (Hofmann.)  Volatile  without  melting.  Heayier 
than  water.  (Persoz.)  When  dissolved  in  boiling  wateri  it  has  a  strong 
acid  reaction.    (Hofmann.) 


• 

18  C  

8  H 

108     ....     6000     .., 

Hofmann. 
mMM. 

59-70 

4-30 

8  0 

64     ....     35-56     .. 

3600 

C»HW    ... 

180     ....  100-00     ... 

100-00 

Decompositions.  1 .  It  is  partially  decomposed  by  distillation^  forming 
benzoic  acid^  benzol,  carbonic  acid  and  charcoal: 

C»HH)»  «  C"HH)*  +  CO*  +  8C  -I-  2H0. 

2.  It  is  not  changed  bjr  long  boiling  with  ehramfiUe  of  poUuh  and 
sulphuric  acid,  or  by  continued  boiling  with  concentrated  nitric  acid.  — 

3.  Distilled  with  caustic  baryta,  it  yields  benzol  and  leaves  carbonate  of 
baryta  and  charcoal : 

CMH808  «  C»H«  +  3C0»  +  3C   +  2H0. 

4.  When  it  is  suspended  in  alcohol  and  hydrochloric  acid  gas  is  passed 
through  the  liquid^  or  when  its  silver-salt  is  heated  with  iodide  of  ethyl 
in  a  sealed  tube,  it  forms  insolinate  of  ethyl  and  ethylinsolinic  acid, 
which  are  separable  by  potash.    (Hofmann.) 

CcnnJbinaiions.  Insolluic  acid  scarcely  dissolves  (not  at  alt,  according 
to  Persoz)  in  cold,  somewhat  more  in  boiling  water,  and  is  precipitated  on 
cooling  as  an  indistinct  crystalline  powder. 

Dissolves  in  cold  and  in  boiling  ot7  of  viti*iol  without  blackening,  and 
is  precipitated  unchanged  by  water.  (Hofmann.)  It  is  not  dissolved 
by  oil  of  vitriol,  but  aner  being  boiled  with  it  for  a  few  minutes,  becomes 
soluble  in  water.     (Persoz.) 

lusolinic  acid  is  bibasic.  It  forms  acid  (mono-acid),  neutral  (semi-acid), 
and  double  salts.  It  completely  neutralises  the  fixed  alkalis  and 
ammonia,  and  decomposes  the  carbonates  on  boiling. 

Insolinate  of  Potash, — a.  Neutral.  —  Precipitated  by  strong  alcohol 
from  the  saturated  solution  of  insolinic  acid  in  potash-ley.  Crystalline 
powder,  with  a  nlky  loBtre  after  being  dried.    Deeompoeed  by  acids 
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with  aeparation  of  69*28  p,  o.  iDflolinio  aoid.     (Calculation  =  70*81 
por  cent.) 

Hofiitiiiiu 

CMHH)* 178    ....    69-54 

2K    78    ....    30-46    30*36 

C"H«KK)«    ....  256    ....  100-00 

(.  AeicL  —  When  tho  salt  a  is  boilod  with  excess  of  insolinic  acid 
aod  filtered  hot,  crystalline  plates  separate  on  cooling.  Decomposed  by 
acids,  with  elimination  of  82*11  per  cent,  insolinic  acid.  (C^^H^KO* 
requires  82' 56  per  cent.) 

ImoUnate  ofFoUuh  and  Ax^.— When  the  solution  of  the  potash-salt 
h  is  neutralised  with  carbonate  of  soda  and  precipitated  by  alcohol,  a 
salt  precipitates,  which,  on  being  decomposed  by  hyorochloric  acid,  yields 
74*47  per  cent,  insolinic  add.  (Calculation  75*0  p.  e.)  Cannot  be  obtained 
by  crystallisation. 

Hofmann. 

C»NaH«0«    201    ....    83*75 

K  39     ....     16-25     16-16 

C«H«KNaO>.. 240    ....  100-00 

ImolinaU  of  Barpta.  —  Nevlral, — Dilute  insolinate  of  ammonia  does 
not  precipitate  baryta-salts;  but  if  concentrated  it  produces  a  white,  more 
or  less  crystalline  precipitate,  which,  after  washing  with  cold  water  and 
drying  at  120^  to  140%  3rields  56*74  per  cent  insolinic  aoid  when  decom-' 
posed  by  hydrochloric  acid. 

Hoftnann. 

C"H«08 178    ....    56*51 

2  Ba  187    ....    43-49     43*65 

C»H«Ba20«  315     ....  100*00 

IfuoliniUe  (^  Lime,  —  NttUrcU.  —  Obtained  like  the  baryta-salt,  which 
it  resembles.  It  loses  its  water  at  120"* — 130'',  and  Uien  contains  18'67 
per  cent,  calcium.     (Calculation  18-35  per  cent.) 

Hofmann. 

C»H«0« 178    ....    66-50 

2  Ca  40    ....     14-70    14*96 

6  HO 54    ....     19-80 19*90 

C»H«Ci«)*  ♦  6Aq 272    ....  10000 

IfuoUnaie  of  Copper  is  thrown  down  as  a  bright  blue  predpitale  on 
mixing  neutral  solutions  of  sulphate  of  copper  and  a  salt  of  insolinio 
aoid.  Contains  82*57  p.  c.  Cu,  and  is  probably  represented  by  the 
formula  C^'Cu*H*0"+CuO,HO,  which  requires  82*78  p.  c.  Cn. 

ImolinaU  of  iSt7v«r. —Precipitated  from  insolinate  of  ammonia  by 


CUMARIN.  321 

titrate  of  silver  as  a  white,  amorphous,  curdy  precipitate.     It  must  be 
washed  in  the  dark  for  a  long  time.     (Ilofinauu.) 

Hofmann. 

18  C  108  ....  27-41  27-25 

6H 6  ....  1-52  1-51 

2Ag. 216  ...,  54-82  64-64 

8  0  64  ....  16-25  16-60 

C»Ag»H«08  ....  394    ....  100-00    lOO'OO 

Insolinic  acid  is  insoluble  in  alcohol  (Persoz);  almost  insolable.  (Hof  • 
mann.)    It  is  insolable  in  ether. 


Oxygm-nucleu$  C"H*0*. 

Cumarin.    C"H«o*; 

A.  VoaEL.    OHh.  64^  161;  «7.  Pharm.  6,  305. 

GuiBOURT.    Drogues  simples. 

BouLLAY  k  Boutrgn-Chablard.    J.  Fhavm,  11^  480. 

Trautwein.    ReperL  24,  98. 

BucHNBR.     jReperi,  24,  126. 

GuiLLEMETTB.     J.  Pharm.  21,  172;  Ann.  Pharmi  14,  824. 

Dblalande.    iV.  Ann.  Chim,  Phys.  0,  843;  «/•  pr.  Chem,  28,  256;  Ann. 

Pharm.  45,  832. 
KossMANN.    J^.  J.  Phat*M.  5,  893 ;  J.  pi\  Chem.  83^  55 ;  Ann.  Pharm. 

52,  387. 
Lerot.    N.  J.Phaimi.  11,  37. 
Herrm.  Bleibtreu.    Ann.  Pharm.  59, 177. 
Oobley.    N.  J.  Pharm.  17,  848;  J.  pr.  Chem.  50,  286. 
A.  Fbafolli  k  Ghiozza.    Ann.  Pharm.  95,  252;  J.  pr.  Chem.  QQ^  842. 
GossHANN.     Ann.  Pharm.  98,  66. 
G.  &  C.  Blet.    -flT.  £r.  Arch.  142,  32;  Pharm.  Centr.  1858,  827. 

Cumarine,  1\mka'Camphor. 

Camaria  was  first  remarked  by  Vogel  (1820),  who  mistook  it  for  benxoio  acid ; 
Gmbonrt  discoYered  that  it  was  a  new  substance ;  and  it  was  more  closely  investigated 
by  DehOande  in  1842,  and  by  Bleitreuin  1846. 

Sources.  Found  in  tonka-beans.  —  In  Jdelilotus  officinalis  (Fontana, 
Pharm.  Gentr.  1883,  684;  Cherallier  &  Thnbeuf,  J.  Chim.  med.  10,  350, 
Gaillemette,  Bleibtren);  in  Asperula  odorata  (Vogel,  Kossmann),  and  in 
Anihoxanthum  odoratum  (Bleibtren);  in  the  fruit  of  Myroxylon  tolid/erum 
(Leroy),  in  the  leaves^of  Angraecum  fragrans  (Gobley),  and  in  the  herb 
of  Orchis  fasca.  Jacq.    (Bley.) 

It  appears  that  in  fresh  tonka-beans,  the  cumarin  is  dissolved  in  an  oil 
from  which  it  gradaallj  separates  in  white  crystals,  which  are  chiefly 

TOL.   XIII.  Y 
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deposited  between  the  outer  surfaces  of  the  cotjledons  and  the  i^ed** 
envelopes.     (Bleibtreu.) 

Preparation,  a.  From  Tonka-beans.  1.  The  powdered  beans  are 
exhausted  with  ether,  and  after  the  ether  has  been  evaporated,  the  residual 
cumarin  is  dissolved  in  alcohol  of  35°  B.  which  leaves  a  residue  of  fat  The 
solution  is  then  evaporated,  the  dirty  Vellow  crystals  thus  obtained  are 
attain  dissolved  in  alcohol;  and  the  solution  is  boiled  with  animal  charcoal^ 
filtered  and  evaporated,  until  it  begins  to  crystallise.  (Boullay  &  Boutron- 
Charlard.)  A  portion  of  the  cumarin  remains  with  the  residue  of  fat, 
from  which  it  may  with  great  difficulty  be  extracted  by  alcohol.  ^Bleib- 
treu.) —  2.  The  beans  are  chopped  up  or  pulverised  and  exhausted  with 
cold  alcohol  of  36°  (Delalande),  or  digested  with  strong  alcohol  (Bleib- 
treu); the  tincture  is  then  evaporated  to  the  consistence  of  syrup,  and 
allowed  to  cool,  and  the  crysl4ils  which  form  are  purified  by  repeated 
crystallisation  (Delalande),  and  by  treatment  with  animal  charcoal. 
(Bleibtreu.)  —  3.  Finely  chopped  tonka-beans  are  heated  for  a  long 
time  nearly  to  boiling  with  an  equal  bulk  of  alcohol  of  80  p.  c ;  the 
whole  is  then  filtered  and  the  residue  again  treated  in  the  same  manner; 
the  extracts  are  mixed  together  and  the  alcohol  is  distilled  from  them  till 
the  residue  grows  turbid,  whereupon  it  is  mixed  with  four  times  its  volume 
of  water,  which  precipitates  cumarin  in  the  crystalline  state.  The  whole 
is  now  heated  to  boiling  and  filtered  through  a  moistened  filter  which 
retains  the  fat;  and  the  filtrate  is  then  cooled,  the  greater  part  of  the 
cumarin  crystallising  out  pure.  The  remainder  is  obtained  bt  evapo- 
rating the  mother-liquor  and  treating  the  resulting  crystals  with  animal 
charcoal.  1  lb.  of  tonka-beans  yields  7  grammes  of  cumarin.  (Gdss- 
niann.)  —  4.  When  the  beans  are  distilled  with  water,  the  distillato 
deposits  cumarin  aft-er  24  hours.  .  (Boullay  &  Charlard.) 

b.  From  MelUotiUy  Asperuta,  Anthoxanthum,  or  Angraecum  ftagran^. 
1.  The  coarsely  powdered  flowers  of  Meliloiiu  are  exhausted  in  a 
digesting  funnel  with  alcohol  of  35^,  and  the  alcohol  is  distilled  from  the 
yellowish  green  tincture  until  the  weight  of  the  residue  is  equal  to  half 
of  that  of  the  flowers  eraploved;  it  is  next  poured  into  a  dish;  the  layer 
of  fat  which  forms  after  a  time  is  removed;  the  liquid  is  evaporated  to  a 
syrup;  the  crystals  which  are  then  deposited  are  collected  on  a  piece  of 
linen;  and  the  mother-liquor  (yielding  a  few  more  crystals  on  farther 
evaporation)  is  allowed  to  flow  off.  The  residue  is  washed  with  cold 
water  and  purified  by  recrystallisation  from  boiling  water  and  treatment 
with  animal  charcoal.  (Guillemette.)  —  2.  BleR)treu  takes  Aaperula 
od Grata  or  A  ntJioxaiithum  odoraium,  gathered  and  dried  shortly  before  or 
whilst  it  is  in  blossom  ;  digests  it  with  alcohol ;  distils  the  alcohol  from 
the  tincture  (the  last  portion  of  the  distillate  deposits  a  little  cumarin); 
boils  out  the  residual  syrupy  liquid  with  water;  filters  oflf  the  chlorophyll, 
and  shakes  the  filtrate  with  ether,  which  takes  up  the  cumarin  and 
deposits  it  on  evaporation  as  a  yellow  residue  resembling  honey;  and 
dissolves  this  residue  in  boiling  water,  whereupon  the  solution  on  cooling 
first  becomes  milky,  and  then  deposits  large  crystals  of  cumarin.  The 
crystals  are  obtained  perfectly  white  by  three  crystallisations,  but  they 
still  deposit  brownish  black  flakes  when  melted  :  they  are  therefore 
recrystallised  after  melting.  -^  In  the  same  way,  Gobley  extracts  cumariii 
from  Angraecum  fi agransy  and  Kossmann  employs  a  similar  process  in 
the  extraction  from  Aspenda  odorafa,  using  ether  as  well.  — 3.  The  herb 
of  OrchU  fiisca  is  bruised,  the  sap  pressed  ont,  and  the  solid  portion 
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exhausted  with  aleofaol  of  ftp»  gr.  0*897*  The  aJcoholio  extract  ie  then 
mixed  with  the  expreeeed  «ap ;  the  whole  purified  bj  decantation 
and  filtration  ;  the  alcohol  distilled  off ;  and  the  residue  left  to  evaporate* 
In  a  few  dajs^  an  abundant  crop  of  crystals  is  formed  in  the  syrupy 
which>  after  thej  have  been  treated  with  animal  oharcoal  and  reciystal- 
lised^  amount  to  0*S5  p.  e.  of  the  fresh  plant    (Q»  k  C.  Bley.) 


with  lateral  faces  u  «',  but  without  well  defined  ends.  (De  la  Pro* 
vostaye.)  Very  hard ;  cracks  between  the  teeth.  (DelaLande.)  Of 
smooth  fracture.  (BouUay  &  Charlard.)  Melts  at  50**  (Buchner,  Dela* 
lande) ;  at  40^  (Kossmann.)  Cnmarin  prepared  from  Mdihtus  or 
AngraeeuM  does  not  melt  below  120%  but  that  which  is  prepared  from 
tonka-beans  melts  at  a  lower  temperature  because  it  contains  fat. 
(Oobley.)  Solidifies  on  cooling  in  a  transparent  confusedly  crystalline 
mass ;  Yolatilises  and  sublimes  (Boullay  &  Charlard)  in  white  needles 
smelling  of  bitter  almonds.  (Guillemette).  Boils  at  270%  (Delaiandc.) 
Heavier  than  water.  Neutral.  Smells  strongly  aromatic  (Boullay),  like 
Melilotus  (Buchner,  Guillemette),  and,  like  bitter  almonds,  especially 
when  rubbed  between  the  fingers.  (Gobley.)  The  vapour  strongly  affects 
the  brain.  (I)elalande.)  Tastes  hot  and  pungent  (Boullay),  bitter  and 
aromatic  (Buchner),  fiery,  like  volatile  oil  (Delalande).  Camarin  prepared 
from  MdUotvM  and  Angraecumy  has  a  bitter  and  then  pungent  taste ;  that 
prepared  from  tonka-beans  has  a  pure,  bitter  taste.  (Gobley.)  Cumarin 
in  large  quantities  acts  as  a  narcotic.     (Bleibtreu.) 
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73-98    ....    78-85 
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4-73     .... 

4*38     ....       4-24 
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22-36     .... 

21-64     ....     21-91 

C»HK)« 146    ....  100-00    100-00    ....  100*00    ....  100-00 


O.  Henry.      Oobley. 

18  C     108     ....     73-97     76-40    ....    76-12 

6H     6     ....       4*11     3-99     ....      4-12 

4  0     32     ....     21-92     19-61     ....     19*76 


C^HH)*  146     ....  100-00    100-00    ....  100*00 

Henry  (/.  Pkarm,  21,  272),  Delalande  and  Bleibtrea  {b)  iuTettigated  ciimBrm 
from  tonka-beans ;  Bleibtrea  (a)  from  AtptntU  odomfum,  and  Gobley  from  Angrmecwm^ 
Henry  gave  the  fbrmila  G^HH>« ;  Ddalande,  the  Ibnnula C^^U'O^ ;  Dumas  {Traiti  7, 
163)  and  Bleibtrea^  that  which  is  here  adopted. 

Decompantiont,  Vapour  of  cumarin  takes  Jlre  in  contact  with  fiaming 
bodies,  and  burns  with  a  white  fiame.  (Buchuer.)«— 2.  Cumarin  is  imme- 
diately charred  by  oil  of  vitriol.  (Delalande.)  —  3.  Tincture  of  iodine 
converts  it  into  a  crystalline  mass  naying  a  golden  lustre.  —  4.  Decom- 
posed by  bromine  and  chlorine^  with  formation  of  white  crystalline  bodies. 
—  5,  Boiling  concentrated  hydrocfiloric  acid    is  without  action  upon 
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oamarin.  (Delalande.)  —  6.  Cold  foming  citric  (tcid  converts  it  into 
nitrocumarin;  if  cumarin  is  boiled  for  a  lon^  time  with  commercial  nitric 
acid  and  the  distillates  are  poured  back,  it  is  completely  converted  into 
picric  acid.  (Delalande,  Bleibtreu.)  No  oxalic  add  is  prodoced  by  the  action 
of  nitric  acid  on  cumarin.  (Guillemette.)  -—  7.  Cumarin  is  not  altered  by 
ammonia,  either  in  solution  or  in  the  gaseous  state.  (Delalande.)  — 
8.  By  boiling  concentrated  solution  of  potash  (when  .the  hydrate  of 
potash  begins  to  fuse),  it  is  converted  into  cumarate  of  potash.  Cumarin 
fused  with  hydrate  of  potash  is  converted  into  salicylate  of  potash  (Dela- 
lande), with  evolution  of  hydrogen  and  formation  of  carbonate  of  potash. 

(Bleibtreu.)  According  to  Delalande,  hydrogen  Is  evolved  in  the  formation  of 
eamaric  acid,  and  a  combustible  hydrocarbon  C^H-,  of  aromatic  odour  in  the  conver- 
flion  of  the  cumaric  acid  into  salicylic  acid.  In  the  first  case,  Bleibtreu  was  unable  to 
discover  any  evolution  of  gaS|  except  that  arising  from  any  traces  of  salicylic  acid  that 
might  be  furtned ;  and  in  the  conversion  of  cumaric  acid  into  salicylic  acid,  he  only 
obtained  hydrogen,  the  odour  and  luminous  properties  of  which  he  considers  to  be  due 
to  an  admixture  of  hydrate  of  phenyl  arising  from  the  action  of  the  potash  upon  the 
salicylic  acid.  Alcoholic  potash  also  produces  cumaric  acid,  but  more 
slowly,  so  that  part  of  the  cumarin  remains  nndecomposed  after  prolonged 
treatment: 

C^WO*  +  2H0  -  C«H80«.    (Bleibtreu.) 

When  cumarin  is  boiled  with  a  solution  of  pentaMoride  of  antimony  in 
hydrochloric  acid,  gas  is  evolved  and  the  cumarin  is  converted  into  yellow 
crystals  containing  chlorine  and  antimony.  (Delalande.)  (See  below.) 
— 10.  Cumarin  when  swallowed,  passes  uncnanged  into  the  urine.  (Hall- 
wachs,  Ann,  Fharm.  105,  210.) 

• 

Condfinatums.  Cumarin  is  scarcely  soluble  in  cold  water,  readily  in 
boiling  water.  —  The  solution  of  1  pt.  of  cumarin  in  45  pts.  of  boiling 
water  becomes  milky  on  cooling;  the  solution  of  1  pt.  of  cumarin  in  200 
pts.  of  water  remains  clear  at  25%  but  when  slowly  cooled  to  15*^  yields 
long  prisms ;  that  of  1  pt.  of  cumarin  in  400  pts.  of  water  remains 
unchanged,  even  in  the  cold.  (Buchner.)  An  excess  of  cumarin  heated 
to  boiling  with  water,  melts  to  an  oil  which  solidifies  in  a  tolerably  hard 
mass  on  coolinnr.  Yields,  when  distilled  with  water,  a  distillate  smelling 
of  mclilot.     (Guillemette.) 

Dissolves  sparingly  in  oil  of  vitriol  (Leroy),  abundantly  (Guillemette), 
and  may  be  precipitated  by  addition  of  water. 

Dissolves  in  concentrated,  or  in  warm  diluted  phosphoric  acid. 
Insoluble  in  cold  ammonia.     (Guillemette.) 

Cumarin  is  readily  dissolved  by  potash  (without  evolution  of  ammonia, 
Buchner),  and  forms  a  coloured  solution  from  which  acids  precipitate 
^cumarin  unchanged.     (Delelande,  Bleibtreu.) 

The  aqueous  solution  of  cumarin  is  very  abundantly  precipitated  by 
subacetate  of  lead.     (Guillemette.) 

With  Tei*chlm'ide  of  Antimony,  —  A  solution  of  pentachloride  of  anti- 
mony in  hydrochloric  acid  is  boiled  with  cumarin;  on  cooling,  yellow 
crystals  are  deposited,  which  are  decomposed  by  heat  and  deliquesce 
with  water  after  a  time.  The  aqueous  solution  of  these  crystals  soon 
deposits  a  white  powder  and  needles  of  silky  lustre,  which  appear  to  be 
cunmrin. 
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Calcolatioii  according  to  Delaknde.  Delalande. 

18  C  108      ....  38-94    34-55 

7H  7      ....  2-19     2-60 

4  C  32      ....  10-05     6-45 

i  Sb  64-5  ....  20-26     22-40 

3  CI  106-8  ....  38-56     34-00 

C"H70*,SbiCl»- 318-3  ....  100-00    10000 

It  18  perhaps  a  compound  of  pentachloride  of  antimony  with  cumarin,  containing 
chlorine.     (Delalande.) 

Cumarin  dissolves  mncli  more  readily  in  acetic  acid  (Bachner),  and  in 
tartaric  acid  (Guillemette),  than  in  water. 

Diesolves  very  readily  in  alcohol,  —  Dissolves  readily  both  in  yolatile 
and  in  fatty  oils/  (Boallay  &  Charlard.) 


Purpurin. 

G"HW  =  C"H«0*,0«. 

Colin  &  RoBiauET.    Ann,  Chim.  Phys,  34,  244;  J.  Pharm,  12,  407; 

Bei^,  Jahresh,  7,  265;  J.  Phami.  13,  447;  Berz.  Jakmh,  8,  273. 
Gaultier  de  Claubry  &  J.  Persoz.  Ann,  Chim,  Phys,  48,  69;  N,  Tr. 

25,  2,  186. 
Persoz.     Ann,  Ckim,  Phys,  51,  110. 

r.  F.  RuNOB.    J.  pr.  Ghent,  5,  362;  Ann.  Chim.  Phys.  63,  282. 
RoBiauET.    Ann.  Chim.  Phys.  63,  297. 
J.  Schiel.     Ann,  Pharm,  60,  74. 

Debus.     Ann.  Pharm.  66,  351;  86,  117;  N.  Ann.  Chim,  Phys  38,  490. 
J.  WoLFP  &  Strecker.     Ann.  Pkarm.  75,  1;  Pharm.  Centr.  1850,  593; 

Chcm.  Soc,  Qu.  J,  3,  243. 
RocHLEDER.      f^icn.  Akad.  Ber,  6,  433;  J,  pr,  Ghem.  55,  385;  Ann. 

Pharm.  80,  321;   Wien.  Akad,  Ber.  7,  806;  Ann.  Phajmt,  82,  205; 

J.jpr.  Chem.  66,  85. 

Purpurin.  (Colin  &  Robiqnet.)  Matikre  cohrante  rose.  (Gaultier  de  Claubry  fc 
persoz).  Madder-purple  (Rvinge,  Schiel),  Oxy/izaric  cctrf  (Debua). —  Discovered  by 
Colin  and  Robiquet  in  1826,  bat  apparently  first  obtained  completely  pure  by  Debus  and 
by  V^olff  &  Strecker ;  tbe  latter  also  determined  the  formula  of  purpurin.  According  to 
Schunck  {Phil.  Mag.  J.  b,  510;  Ann.  Pharm.  81,  349,)  purpurin  is  a  mixture  of 
alizarin  and  verantin  in  varying^  proportions  ;  Debns  was,  however,  unable  to  decompose 
purpurin  by  treating  its  alcoholic  solution  with  acetate  of  copper,  whilst  according  to^ 
Schunck,  verantin  is  precipitated  by  this  treatment  and  alizarin  remains  in  solution.^^ 

Sources.    In  madder-root 

Formation.  Alizarin  is  conyertod  into  purpurin  in  tbe  fermentation 
of  madder.  (Wolff  &  Strecker.)  When  alizarin  is  treated  with  aqueous 
chlorine,  it  seems  to  undergo  no  change;  but  after  the  chlorine  has  been 
removed,  it  giveer  with  potash  a  deep  red  solution  like  purpurin,  and  with 
baryta  a  purple-red  precipitate;  it  has  therefore  probably  been  converted 
into  purpurin.     (Wolff  &  Strecker.) 
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Preparation.  1.  Alsace  or  Avignon  madder  \b  stirred  up  with  yeast 
and  water  and  allowed  to  ferment  in  a  warm  place  out  of  contact  with  the 
air;  when  the  fermentation  is  over,  the  madder  is  washed  with  water 
and  the  residue  is  boiled  with  a  concentrated  solution  of  alum  which 
assumes  a  beautiful  deep  red  colour,  appearing  orange-yellow  by  refleeted 
light.  On  cooling  the  solution  and  adding  sulphuric  acid,  it  deposits  red 
flakes  of  purpurin,  which  are  freed  from  an  admlxtore  of  small  quantities 
uf  alumina  by  boiling  with  hydrochloric  acid,  and  are  then  recrystallised 
from  alcohol  or  ether.  (Wolff  &  Strecker.)  When  Avignon  madder  is 
exhausted  with  boiling  water,  the  decoction  precipitated  by  sulphuric 
acidj  the  precipitate  washed  and  while  still  moist  boiled  with  a  concen- 
trated solution  of  chloride  of  aluminum,  the  colouring  matters  dissolve 
and  leave  a  residue  of  dark-coloured  subsUnces.  On  mixing  the  solution 
with  a  little  hydrochloric  acid,  fiery-red  and  sometimes  crystalline  flakes 
are  precipitated,  consisting  of  alizarin  and  purpurin  which  still  retain 
resin.  When  the  flakes  are  dissolved  in  alcohol  or  in  dilute  ammonia,  ajid 
freshly  precipitated  hydrate  of  alumina,  which  combines  with  the  colour- 
ing matter,  is  added,  and  the  resulting  compound  is  boiled  with  conoen> 
trated  carbonate  of  soda,  purpurin  is  dissolved  with  dark-red  colour,  while 
alizarin-alumina  remains  in  the  residue.  It  is  difficult  however  to  obtain 
pure  purpurin  from  this  solution.     ^Wolff  &  Strecker.) 

2.  Powdered  madder-root  is  boiled  with  a  large  quantity  of  water 
to  which  sulphuric  acid  is  added  in  the  proportion  of  90  grammes  of  acid 
to  each  kilogr.  of  madder,  whereby  the  gum  is  soon  converted  into  sugar 
and  the  madder  may  now  be  readily  washed  out  with  water.  After  the 
root  has  b^en  thus  treated  and  washed  out,  it  is  exhausted  by  twice  boil- 
ing with  carbonate  of  soda;  the  residue  is  then  washed  with  water  as  long 
as  the  water  becomes  coloured,  and  the  solutions  are  set  aside  for  the  pre- 
]>aration  of  alizarin.  When  the  madder-rpot  which  has  been  exhausted 
with  soda  is  boiled  with  a  solution  of  alum,  it  yields  a  beautiful  cherry- 
red  extract;  this  is  filtered  and  mixed  with  a  slight  excess  of  hydro- 
chloric  acid  or  sulphuric  acid,  whereupon  a  beautiful  red  precipitate  is 
formed,  which  is  collected  on  a  filter,  well  washed,  aud  purified  by  solu- 
tion in  alcohol  and  evaporation.  (Gaultier  &  Persoz.)  Or  the  madder 
boiled  with  sulphuric  acid  is  treated  with  3  p.  e.  of  protochloride  of  tin 
and  a  small  quantity  of  potash,  in  which  the  colouring  matters  dissolve. 
On  adding  an  acid  to  the  solution,  red  flakes  are  precipitated  which  are 
carefully  washed  and  then  treated  with  a  solution  of  alum,  whereupon 
alizarin  remains  undissolved  but  purpurin  dissolves;  the  last  solution  is 
precipitated  with  sulphuric  acid,  and  the  purpurin  dissolved  in  alcohol  or 
in  ether  and  crystallised  by  evaporation.     (Gaultier  &  Persoz.) 

3.  Four  pounds  of  Levant  madder-root  is  coarsely  chopped  (tbe  irasMng 
out  of  the  ground  root  U  troublesome  aad  attended  with  loss)  and  macerated  for 
12  hours  in  hot  water,  and  then  thoroughly  washed;  by  this  treatment  the 
root  becomes  very  soft  and  may  be  easily  pounded.  It  is  next  boiled  with 
12  lbs.  of  alum  and  70  lbs.  of  water  for  an  hour,  and  strained;  the  residue  is 
ngain  boiled  with  6  lbs.  of  alum  and  70  lbs.  of  water  for  half  an  hour;  the 
liquid  is  again  strained;  and  the  united  extracts  are  set  aside  for  four  days 
in  order  that  they  may  deposit.  The  madder-root  which  has  been  twice 
boiled  may  be  boiled  a  third  time  with  70  lbs.  of  water,  and  this  decoction 
used  for  extracting  fresh  root.  On  mixing  the  decanted  alum  solntioq, 
which  is  of  a  beautiful  rose-colour,  with  3  lbs.  of  sulphuric  ikcid  and  0  Ibo. 
of  water,  it  deposits  yellowish  red  flakes  and  becomes  pale  vellow.  The 
whole  is  allowed  to  stand  for  several  ^tkjBy  then  filtered,  and  thi|  rosidat 
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ia  eoUe«le4,  whereby  f  ai.  of  impure  purpurio,  atill  eontaining  madder- 
9e4j  mudder-yellqw  aod  alamini^  are  obtained.  The  prodnot  must  there- 
fore be  washed  with  water,  boiled  with  water  *coii tain in^  hydrochloric 
aeid,  dissolved  in  alcohol  of  00  p.  c.  and  the  solution  evaporated  until  it 
beginci  to  crystalliae  on  the  surboe;  the  crystals  thus  obUiined  are  agiiin 
crystallised  from  alooho)  and  finally  recrystallised  from  ether.  (Runge.) 
Schiel^  after  washing  the  impure  purpurin  with  w^ter,  dissolves  it  in  a 
boiling  soluiion  of  alnm,  filters  the  liquid  from  the  deposit  which  \a 
formed  on  cooling,  and  repreoipitates  with  sulphuric  acid;  he  thep  con- 
tinues the  purification  as  above.  Purpurin  thus  prepared  still  contaioe 
other  colouring  matters  which  remain  in  solution  when  the  purpurin  is 
dissolved  in  alcohol  and  treated  with  oxide  of  ^inCj  while  a  pure  compound 
of  purpurin  and  oxide  of  zinc  is  precipitated.     (Debus.) 

4.  Zealand  madder  is  boiled  3  or  4  times  with  1 5  to  20  pts.  of  water,  and 
the  decoction  is  boiled  with  excess  of  hydrated  oxide  of  lead,  whereupon  a 
part  of  the  oxide  of  lead  dissolves  and  the  colouring  matters  are  precipi- 
tated with  the  remainder,  in  the  form  of  an  insoluble  compound.  The  well- 
washed  precipitate  is  decomposed  by  warming  with  dilute  sulphuric  acid, 
and  the  resulting  mixture  of  colouring  matters  with  sulphate  of  lead  is 
washed  with  water,  and  boiled  with  alcohol,  which  takes  up  the  colour- 
ing matter,  and  leaves  sulphate  of  lead  together  with  a  dark  brown  sub- 
stance. The  alcoholic  solution  is  now  shaken  up  with  oxide  of  zinc,  which 
is  added  in  small  portions  as  long  as  it  continues  to  be  coloured  red;  the 
whole  is  then  boiled  in  order  that  the  precipitate  may  settle  down  more 
readily;  the  resulting  compound  of  the  colouring  matters  with  oxide  of 
zinc  is  decomposed  with,  dilute  sulphuric  acid ;  the  liberated  colouring 
matters  are  dissolved  in  ether,  which  leaves  a  brown  reein;  and  the  ethe- 
real solution  is  again  shaken  with  oxido  of  zinc,  whereby  the  colouring 
matters  are  reprecipitated  and  fat  remains  in  solution.  When  this  zinc 
compound  is  again  decomposed  by  dilute  sulphuric  acid,  it  deposits  a  mix- 
ture of  alizarin  and  purpurin,  which  is  washed  and  repeatedly  boiled  with 
a  concentrated  solution  of  alum.  On  cooling  the  decoctions,  alizarin- 
alumina  is  deposited  and  pnrpurin  remains  dissolved;  and  on  adding  a 
little  si^lphurio  acid  to  the  solution,  purpurin  is  slowly  deposited  and  is 
obtained  pure  by  boiling  with  dilute  hydrochloric  acid;  washing  with 
water,  and  recrystallisation  from  a  large  quantity  of  warm  alcohol. 
(Debus.) 

5.  Oriental  madder-root  is  out  up  and  immersed  in  boiling  water,  and 
to  the  reddish  yellow  extract  acetate  of  lead  is  added,  which  precipitates 
a)l  the  purpnrin  and  alizarin  together  with  a  little  fat,  citric  acid,  and 
traces  of  ruberythrio,  rubichloric,  sulphuric,  and  phosphoric  acids.  The 
violet-coloured  precipitate  is  washed  with  water  and  decomposed  by  sul- 
phuretted hydrogen,  and  the  liqnid  is  separated  from  the  precipitate  of 
sulphide  of  lead,  with  which  fat,  alizarin  and  purpurin  remain.  The  pre- 
cipitate is  then  boiled  with  alcohol,  and  a  dark  brownish  yellow  solu- 
tion of  &t,  purpurin  and  alizarin  is  thus  obtained;  and  on  adding  water 
to  this  solution,  it  deposits  gelatinous  flakes  of  alizarin  (containing  a  little 
fat  and  purpurin)  which  soon  cohere,  while  purpurin  remains  dissolved. 
(Rochleder.) 

Propwiie^.  Crystallises  from  strong  alcohol  in  red  anhydrous  needles 
(Wolff  and  Streoker),  several  lines  in  length.  (Qanltier  and  Persoz. 
Debns.)  Light,  mostly  crystalline,  orange-yellow  powder.  (Runge.) 
Solid  mass  like  gamboge,  of  conchoidal  fracture;    ita  powder  is  of 
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beautiful  rose-oolonr.  (Ganltier  &  Penos.)  Brilliaiit^  almost  cherry-red 
powder.  (Schiel.)  Melts  when  heated  (see  hydraied purpurin)  and  sublimes 
(Colin  &  Robiquet)  at  225°  in  beautiful  cherry-red  cnrstals,  sometimes 
2^  centim.  in  length  (Schiel),  leaving  a  residue  chiefly  of  charcoal.  (Ganl- 
tier &  Persos,  Wolff  &  Strecker.)  Melts,  when  carefully  heated  in  a 
glass-tube^  to  a  dark  brown  viscid  liquid^  giving  off  red  vapours  whidi 
condense  not  in  needles,  but  as  a  red  sublimate  and  a  brownish  red  viscid 
mass.  The  sublimate  retains  unaltered  the  properties  of  purpurin,  bat 
cannot  be  resublimed  without  partial  decomposition.  (Runge.)  Accord- 
ing to  Schiel,  sublimed  purpunn  has  a  different  composition  and  behaves 
differently  with  potash  and  solution  of  alum;  this  statement  is  not  con- 
firmed by  Wolff  &  Strecker. 


18  C  
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108 

....     66*67     ...< 
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6  H 

6 

3*86 

6  0  

48 

29-74 

CWH«0«.. 
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100-00 

Debvi  formerly  gave  the  formula  C^H^O'.  According  to  Rochleder,  it  is  pertiapa 
C^fjpoQio  0  3  alizarin  +  2Aq,  which  would  explain  the  formation  of  similar  prodocts 
from  alizarin  and  from  purpurin.  When  purparin  ia  dried  between  US'"  and  120'^,  it 
contains,  on  the  average  according  to  Srhiel,  56'68  p.  c.  of  C,  and  3*48  p.  c.  of  H,  and 
corresponds  to  the  formula  C^U^'O^^;  after  sublimation,  it  contains  53-30  p.  c.  of 
carbon,  and  5*19  p.  c.  of  hydrogen,  corresponding  to  the  formula  CH^H)^^  But 
according  to  Debus  the  purpurin  which  Schiel  inrestigated  was  impure  (see  p.  32G)- 

Decompositums.  1.  Purpurin  is  less  easily  attacked  by  nitrk  acid 
than  alizarin;  after  it  has  been  completely  dissolved  and  the  excess 
of  nitric  acid  has  evaporated^  oxalic  and  phthalio  acids  are  obtained 
(p.  11). 

C"H«0«  +  HO  +  50  =  C'«H«0«  +  C2H0*.    (Wolff  &  Strecker.) 

Diluted  nitric  acid  does  not  act  on  purpurin;  concentrated  acid  produces 
a  yellow  liquid  and  oxalic  acid.  (Gaultier  &  Persoz.)  —  2.  It  is  more 
readily  decomposed  by  chlorine  than  alizarin.     (Ganltier  &  Persoz.) 

Comhinations.  —  With  Water,  —  a.  Hydrate  of  Purpurin,  —  Crystal- 
lises from  weak  alcohol  in  fine,  soft,  orange-yellow  (reddish-yellow  : 
Debus)  needles,  which  give  off  at  100^  about  4-86  per  cent,  of  water  (WolfT 
&  Strecker) ;  4*9  p.  c.  water  =  1  At.  (Calculation  requires  5'2  p.  c.  j 
(Debus),  and  assume  a  red  colour.  (Wolff  &  Strecker).  When  heated, 
it  melts  to  a  reddish  yellow  liquid,  which  solidifies,  on  cooling,  in  long 
needles  united  concentrically  and  of  the  colour  of  red  prussiate  of  potash. 
(Debus.) 

jS,  AqueouB  Purpunn,  — -  Purpurin  dissolves  more  readily  in  water 
than  alizarin,  imparting  a  wine-red  (reddish,  Wolff  &  Strecker)  colour. 
(Colin  k  Robiquet)  It  is  scarcely  soluble  (Ganltier  &  Persoz,  Schiel), 
sparingly  (Rungc,  Debus)  in  cold  water,  more  readily  in  boiling  water 
(»Schiel,  Debus)  with  dark  rose-colour,  and  is  not  separated  from  the  solu- 
tion on  cooling.  (Runge.)  Dissolves  more  readily  in  water  after  being 
moistened  with  alcohol.  (Schiel.)  The  aqueous  solution  is  coloured 
yellow  by  acfds.    (Bvngo.) 
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When  pnrpDrin  is  boiled  with  dilute  acids^  it  forms  a  yellow  solutioD, 
from  which  it  separates  in  orange-yellow  flakes  on  cooling.    (Range.) 

It  dissolves  in  oil  ofiniriol,  imparting  to  it  a  beautifal  dark  red  colour, 
and  may  be  precipitated  by  water  unchanged.  (Ganltier  &  Persoz.) 
A  quantity  of  water  equal  to  a  quarter  or  one-third  of  the  sulphuric  acid 
solution  precipitates  the  purpurin  unchanged.  Even  when  the  solution  is 
heated  to  110'\  the  purpurin  is  not  changed,  but  is  again  separated  on 
slowly  pouring  the  hot  solution  into  cold  water.  (Schiel.)  In  the  pre- 
paration  of  garancin,  sulphuric  acid  should  therefore  be  employed  diluted 
with  a  quarter  of  its  bulk  of  water  (this  strength  of  acid  still  chars  the 
other  substances)  in  order  that  no  colouring  matter  may  dissolve  or  bo 
splashed  away  as  fine  powder  on  addition  of  water.  (Schiel.)  Purpurin 
dissolves  unchanged  even  in  hot  fuminff  sulphuric  add,  and  is  not  de- 
composed till  the  temperature  has  reached  200^  when  it  blackens  and 
evolves  sulphurous  acid.      (Debus.) 

Purpurin  combines  with  bases  and  forms  red  or  violet  salts,  which, 
with  the  exception  of  the  potash,  soda  and  ammonia  compounds,  are 
insoluble  in  water  and  in  alcohol.     (Debus.) 

Dissolves  in  ammonia  with  magnificent  deep  red  colour.     (Runge.) 
Dissolves  in  cold  sulphide  of  ammonium;  the  dark  red  solution  becomes 
still  darker  on  standing  with  an  excess  of  purpurin,  and  communicates  a 
beautiful  rose-coloured  dye  to  stufis.     (Gaul tier  &  Persoz.) 

Dissolves  readily  in  alkalis;  and  the  solution  which  has  a  beautifully 
violet  colour  in  the  cold  turns  darker  when  warmed.  (Gaultier  &  Persoz.) 
The  solution  of  purpurin  in  alkalis  is  of  a  magnificent  dark-red  colour 
(Runge,  Schiel),  cherry-red  or  deep-red  without  blue  reflection.  (Wolfi*& 
Slrecker.)  According  to  Schiel,  purpurin  sublimed  or  strongly  heated, 
forms  a  violet  solution  with  potash;  this  was  not  confirmed  by  Wolff  &  Strecker. 
The  solution  loses  its  colour  in  the  air,  purpurin  being  precipitated 
(Gaultier  &  Persoz),  (from  absorption  of  carbonic  acid,  Gm.)  Forms 
with  acids  a  flocculent  red  precipitate  (Schiel);  is  coloured  yellowish  red. 
(Gaultier  &  Persoz.)  If  the  alkaline  solution  of  purpurin  containing 
alizarin  is  mixed  with  aqueous  protosulphate  of  iron  and  allowed  to  stand 
in  a  stoppered  bottle,  a  black  precipitate  is  formed,  together  with  a 
brownish  yellow  solution,  which  rapidly  becomes  blood -red  in  the  air,  and 
when  mixed  with  hydrochloric  acid  deposits  flakes  of  purpurin.  (Roch- 
leder.)  Purpurin  dissolves  in  the  arsenites,  arseniates,  and  silicates  of  the 
alkalis.     (Gaultier  &  Persoz.) 

Purpurin  is  insoluble  in  cold  alkaline  carbonates  (Wolff*  &  Strecker); 
it  dissolves  by  heat,  forming  an  archil-coloured  solution,  and  separates 
again  on  cooling.     (Gaultier  &  Persoz.) 

The  ammoniacal  solution  of  purpurin. gives  a  purple  precipitate  with 
baryta  and  lime-salts.  (Wolff*  and  Strecker.)  Purpurin  does  not  dissolve 
in  calcareous  spring-waters  till  all  the  lime  together  with  a  part  of  the 
purpurin  has  been  precipitated  in  the  form  of  a  dark-red  lake.  (Runge.) 
Dissolves  readily  in  alum  (with  dark-red  colour  ^Colin  &  Robiquet) 
and  in  salts  of  alumina,  forming  a  beautiful  cherry-rea  solution.  (Gaul- 
tier &  Persoz.)  The  cherry-red  (bright-red,  Wolff  &  Strecker)  solution 
in  boiling  alnm-li^uor  retains  its  colour  after  cooling  and  does  not 
deposit  any  purpurin  (a  little,  according  to  Wolff  &  Strecker),  unless  tho 
latter  was  present  in  excess  (Runge) ;  but  the  purpurin  is  precipitated 
by  sulphuric  acid.  (Wolff  &  Strecker.)  Dissolves  in  aluminate  of  potash. 
(Gaultier  &  Persoz.) 

Purpurin  is  insoluble  in  stannaw  cUofidc.    It  dissolres  in  all  proper- 
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Vions  in  8tfti|iioi|«  fixide  mixed  with  a  fow  drapa  of  potiMb^  forming  a 
magnifioe^l  red  fiolatiofi  which  4y^  fahrioa  red-     (Q»oUier  &  Peraoi.) 

Compound  of  Purpurin,  —  The  ammoniacal  solation  of  purpurin  girea 
a  purple  precipitate  with  salts  of  lead.     (Wolff  &  Strecker.) 

When  an  alcoholic  solution  of  acetate  of  lead  is  added  in  such  qnautity 
to  an  alcoholic  solution  of  pui^urin  acidified  with  a  little  acetic  acid, 
that  an  excess  of  purpurin  remamSj  an  abundant,  beautiful  violet  precipi- 
tate is  formed.  The  compound  is  stable  at  160^,  is  insoluble  in  water, 
but  dissolves  in  acetic  acid  and  in  potash.  (Debus.)  Its  formula  ia 
C^'Ii^OSPbO.  (Debus.)  It  appears  to  be  a  mixture  of  neutial  and  basic 
le^d'salt     (Wolff  &  Strecker.) 

Pebni. 
Calculation  aooording  to  Woli  9t  Streckar.  m$  leo^ 

90  0  540      ....    37-61     37-95 

2^  ^  ., 25      .,.,       1-74     ,       1-85 

25  O  200      ...,     13-92    1358 

6  PbO 670-8  ....     46-73     46*62 

5(CTH*0*),6PbQ  .......  1435-8  ....  lOOOO     10000 

?erkapa  tbe  formula  Is  C«H)B0i«,4PbQ.    (Eoohleder.) 

Purpurin  dissolves  in  cold,  and  still  more  abundantly  in  hot  alooUoi. 
The  solution  is  of  much  deeper  red  than  that  of  alizariq.  (Wolff  & 
Strecker.)  Purpurin  al^Q  dissolves  in  absolute  alcphol,  forming  an 
orange-yellow  licjuld  which  leaves  a  crystalline  powder  when  evaporated. 
Addition  of  water  causes  the  liquid  to  assume  different  colours,  owing  to 
the  separation  of  needles  having  a  silky  lustre.  (Runge.)  The  beauti- 
ful cherry-red  solution  turns  violet-red  when  treated  with  potash,  and 
after  a  time  deposits  purpurin.     ^G^ultler  ^  Persoz.) 

Purpurin  dissolves  very  readily  in  ether,  forming  a  still  more  brilliant 
red  solution  than  with  alcohol  (Gaultipr  k  Persoz)j  forming  ^,^  (u«ng»- 
yellow  solution.     (Rqnge.) 

Purpurin  dyes  fabrics  mordanted  with  ivcetate  of  alumina,  from  deep 
red  to  purple-red  and  dark-brownish  red,  according  to  the  quantity  of 
purpurin  employed;  with  zipc-mordaut,  it  yields  a  rose-coloured  dye; 
with  acetate  of  lead,  pucej  apd  with  iron-mordant,  a  yio)et-dye.  It  is 
incapable  of  forming  Turkey-red.  It  dyf^s  fabrios  mordanted  with 
copper-mordant  reddish  brown.  (Runge.)  Calico  previously  prepared 
with  alum-mordant  and  gradually  neated  to  boi)ing  with  an  excess  of  pnr- 
purin^  turns  light  brownish  red,  and  when  w^hed  with  soap,  fine  deep  red. 
Calico  prepared  for  Turkey-red  with  oil-mordant  turns  brownish  red 
with  purpurin,  becoming  fiery  Turkey-red  when  washed  with  soap  and 
carbonate  of  soda.     (Wolff  <fe  Strecker.) 


Bromine-nucleuB  C^'Pr'H^. 

Bilaromopmoretio  Aoid. 

HMBlWBTf.    Ann.  Phatm.  168,  161;  J.  pr.  Oksfii.  78,  413. 

Bromine  is  added  by  drops  to  powdered  phloretio  acid  aa  long  aa  any 
action  tf^keg  p^ce  a94  Vdr^biramiQ  aoi4  is  eyolyed;  the  iiias0«  whieh  is 
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»l  flMi  doQf hy  but  i|{W?w«fdi  bt^rd^qs.  i«  <|ii«f»d  weU  tog9ibfi9j  HQd  th^ 
exoece  of  broiqine  is  allowed  lu  evapomte ;  tbo  ¥«iii<iipipgi  riightly 
coloured  powder  is  then  repeatedly  wusbed  with  water,  dried  oyer  UniO} 
and  crystalHsod  from  alcohol.  Goloarless  prisms  are  thus  obtaiood^  and 
in  order  to  purify  them  completely,  they  are  dissolved  in  warm  dilute 
ammonia,  precipitated  with  hydrocblorio  aeid,  and  reeryptallised  from 
alcohol. 

Hard^  eoloarleas  priami,  molting  Tory  easily, 

Hlatiweti. 

18  C  108     ....     3r>-33     33-49 

fl  Br 160     ....     49-38     49*20 

8  H 8     ....       2-47     2-80 

6  O 48     ....     14-82     14-51 

C"»Bi^H«0«   ....  324     ....  100-00     10000 

Insoluble  in  water. 

Bibromophloretate  of  Ammonia,  —  When  the  acid  is  saturated  with 
warm  ammonia,  the  solution  on  cooling  deposits  short  eolonrless  needles. 
Gold  alcoholic  bibromophloretic  acid  becomes  wftrm  on  adding  ammonia 
and  solidifies  in  a  crystalline  paste. 

Gives  off  ammonia  at  a  gentle  heat.  Dissolves  slightly  in  oold 
water. 

Bihremophloreiate  of  Ba'ryia  separates  in  large  quantities  an  mixing 
the  ammonia-salt  with  chloride  of  barium. 

Prisms,  containing,  when  dried  at  120^,  19'61  p.  c.  of  baryta 
(C*"Br'H'0»,BaO  requires  10-4^  p.  o.) 

Bibromophloretic  acid  dissolves  readily  in  aUokoL  The  alcoholic 
solution  evaporated  in  vacuo  to  the  consistence  of  syrnp,  often  fails  to 
yield  crystals^  but  when  removed,  soon  solidifies  in  a  hard  erystalline 
paste. 

Dissolves  readily  in  etfur. 


JffHro-nudm  C"X*H>, 

Binitrophloretic  Acid. 

Hlasiwetz.    Ann.  Fhttrm.  109,  U5}  /,  pr>  Ch^t  7?i  ^08. 

Preparation,  1.  Powdered  phloretic  acid  is  added  to  nitric  acid  of 
ordinary  strength,  the  acid  being  kept  cool>  and  eacb  portion  of  the  sub- 
stance Doing  allowed  to  dissolve  before  the  next  is  added.  The  crystals 
formed  after  a  short  time  are  left  to  drain,  then  washed  and  recrystallised. 
—  ]f  nitric  acid  is  poured  upon  phloretic  acid,  the  acid  dissolves  at  first 
witb  frothing,  rise  of  temperature,  and  evolution  of  red  vapours ;  but  the 
solution  on  cooling  becomes  filled  with  yellow  crystals  of  binitrophloretic 
acid.  —  2,  Nitric  acid  is  a44o4  dTQp  by  drop  to  heated  aqueous  phloretic 
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acid^  wbereupon  the  liquid  becomes  coloared^  efferveaces  and  evolves 
hyponitrio  acid  and  then  deposits  yellow  drops  of  resin.  The  latter  is 
made  to  dissolve  by  continued  heating  and  addition  of  a  little  nitric  acid, 
alter  which  the  solution  soon  becomes  filled  with  yellow  crystals. 

Properties,  Prepared  according  to  1,  it  forms  light  lemon-yellow 
prisms;  prepared  according  to  2  :  beautiful,  very  briUiant^  laminoe  and 
scales  of  a  dark  golden  yellow  colour.  Tastes  at  first  scarcely  at  all,  then 
slightly  bitter.  Colours  organic  substances  like  picric  acid.  It  does  not 
lose  weight  at  100°. 


18  C 
2N 
8H 

14  O 


Hladwetz. 

(1.)               (2.) 

108 

•  •••       4m   XO       •»•■ 

....     41-92     ....     42-65 

23 

••■•        lll*£riS        •••• 

....     10-95     ....     10-91 

8 

■«■*           O   i£       •••• 

....       3-46     ....       3-37 

112 

•  •••        40    /  /         •»■• 

....     43-67     ....     43-07 

Ci8N3H»0" 256     ....  100-00    100-00     ....  100-00 

Decompositions.  1.  Melts,  when  heated  on  platinum,  and  bums  with 
a  smoky  flame  without  explosion.  —  2.  Heated  in  a  small  tube,  it  yields 
a  brown,  oily  distillate  and  yellow  smoke.  —  3.  The  ammoniacal  solu- 
tion of  the  acid  treated  with  sulphuretted  hydrogen,  deposits  sulphur. 
The  dark  red  liquid  leaves  a  residue  on  evaporation;  and  if  this  be  dis« 
solved  in  boiling  water,  filtered,  and  the  solution  mixed  with  hydrochloric 
acid,  readily  soluble  crystals  (probably  hydrochl orate  of  biamidophloretio 
acid)  are  obtained. 

Combinations,  Dissolves  very  sparingly  in  cold  toater^  forming  a 
yellow  solution.  Dissolves  readily  in  boiling  water  and  crystallises 
rapidly  on  cooling. 

Binitrophloretic  acid  is  bibasic.  Its  normal  salts  are  obtained  by 
saturating  the  acid  with  carbonates  or  by  double  decomposition  from 
binitrophloretate  of  ammonia.  They  explode  when  heated.  The  so- 
lutions of  alkaline  binitrophloretates  have  an  intense  yellowish-red 
colour.  The  ammonia-salt  of  the  acid  prepared  according  to  I  (designated 
below  as  acid  a)  gives  crystalline  precipitates  with  chloride  of  barium  and 
chloride  of  calcium,  which  is  not  the  case  with  the  acid  prepared  accord- 
ing to  2  (acid  /3  below).  The  neutral  salts  are,  according  to  Hlasiwetz  {Ann, 
rharm.  102, 150),  represented  by  the  formula  C^«H'X«M«0^  and  according 
to  another  determination  {J,  pr.  Ckem.  72,  413)  by  C»«H«X«M«0*,  the 
formula  hero  adopted. 

Binitrophloretate  of  Ammonia,  —  Effloresces  in  dark  yellow  needles 
when  acid  ^  supersaturated  with  ammonia  is  evaporated  in  vacuo. 

Hlasiwetz. 

18  C  108  ....  37-24 

4  N 56  ....     19-31     18-29 

14  H 14  ....       4-83     6-04 

14  O  112  ....  38-62 

CWH6X:(NH*)20« 290    ....  100-00 

According  to  HIasiwctz's  determination  {Ann,  Pharm.  102, 159),  the  salt  contains 
an  additional  atom  of  water,  which  would  require  18*72  p.  c.  N,  and  5*01  p.  c.  H. 
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Binitrophloretate  of  Potash,  —  The  salt  prepared  from  aoid  orjS' 
tallises  on  the  spoDtaneous  evaporation  of  its  weak  alcoholic  solution^  in 
dark  orango-red  prisms.  The  effloresced  salt  is  of  a  deep  red  colour  and 
appears  green  hj  reflected  light.  It  dissolves  more  sparingly  in  dilate 
alcohol  than  in  water. 

At  120^  Hlasiwetx. 

CWH«XH)*    238      ....     71-68 

2  KO    94-4  ....     28-32     28-09 

C»H«X»K«0«  332-4  ....  100-00 

Binitrophloretate  of  Baryta.  —  Acid  a  or  /3  is  saturated  with  carbonate 
of  baryta,  or  the  solution  of  acid  a  is  neutralised  with  ammonia  and 
precipitated  with  chloride  of  barium.  Prepared  from  acid  a  :  orange- 
yellow  needles  which  become  deep  red  on  standing;  from  acid/S  :  orange- 
yellow,  aggregated  nodules,  which  turn  red  at  120°.  The  salt  obtained 
from  acid  a  dissolves  with  difficulty  in  cold  water. 

Hlaaiwetz. 
At  120.  a.  b. 

CMH«X20*  238      ....    60-86 

2  BaO 153-2  ....     39*14     38-27     ....     38-3G 

C«H«X«Ba«0«  ....  391-2  ....  100-00 
a  was  prepared  from  add  a}b  from  j8. 

Binitrophloretate  of  Lime.  — -  Obtained  from  aoid  a,  like  the  baryta- 
salt     Forms  yellow  needles. 

Binitrophloretate  of  ammonia  a  forms  with  acetate  of  sine,  a  beautiful 
yellow  amorphous  precipitate;  with  stannoiu  chloride,  a  yellowish  precipi- 
tate, the  solution  becoming  decolorised;  with  acetate  of  lead,  a  deep  red  pre- 
cipitate; with  ferric  chloride,  a  light  brown,  flocculent  precipitate  ;  with 
cupric  saliSs  a  yellow  precipitate;  with  mercuric  chloride  it  produces  a 
chrome-yellow,  amorphous  precipitate,  which  afterwards  becomes  crystal- 
line and  is  soluble  in  an  excess  of  mercurous  chloride.  Binitrophloretate 
of  silver  a  is  red,  and  becomes  crystalline  on  standing. 

Binitrophloretate  of  ammonia  fi  precipitates  acetate  of  zinc  and 
acetate  of  lead  red,  sulphate  of  copper  yellow,  and  mercuric  ddoride 
reddish.  The  precipitates  for  the  most  part  become  crystalline  on 
standing. 

Binitrophloretic  acid  dissolves  in  alcohol  and  crystallises  therefrom. 


Ethylbinitrophloretic  Acid. 

Hlasiwbtz.    Ann.  Fhajm,  102,  154;  J.pr.  Chem,  72,  406. 

When  phloretate  of  ethyl  is  treated  with  nitric  acid,  it  is  converted 
without  violent  action  into  a  golden-yellow  oil,  which  afterw^ards  becomes 
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salid  and  emUllintt     This  produel  ts  waibed  wiUi  iralvr  and  raoryBtal- 
Used  from  aWhoK 

Light  yeiioW)  ftlightly  bitter  orjstali  whi«k  malt  with  fawliiy. 

Hkiiwvta. 
22  C  .-. ^  132    ....    46-44    46-76 

12  H 12    ....      4-22 

14  O 112    ....     39-47 

C"H"X«0«   ....  264     ....  100-00 
Diwolyes  very  slightly  in  cold  water,  readily  in  ideohol  and  in  etJur, 


Nitrocumarin, 
C»NH»0»  =  C»XH«0^ 

Delalandb.    i\r.  Ann,  Chim,  Fkf$.  6,  d4S;  Jt^  pr%  Ckem.  Sd,  356;  Ann. 

Fkarm.  45,  832. 
Bleibtreu.     Ann.  Fkat'm.  59,  190. 
Fkapolli  &  Chiozza.    Ann,  Fhattn.  95,  252;  J,  p^.  Chem,  66,  S42. 

Prtparathn.  When  catnarin  ia  added  to  oold  fuming  bitrie  add,  it 
disaolvee  almost  immediately^  with  trolution  of  heat|  and  Water  preeipi- 
tatea  enow-wbite  flakes  from  the  solution.  (Delalande.)  The  liqaid 
must  not  be  allowed  to  boil,  otherwise  picric  acid  will  be  forttied.  (Bleib- 
trett.) 

Frf)ftriM§k  When  crystalliaed  from  watery  akohol  or  ether)  nitro* 
cnmarin  forma  small  delicate  needles  having  a  silky^  Inatre  (Delalande) 
melting  at  170^  and  at  a  strong  heati  subliming  in  white  erystsisof  strong 
nacreous  lustre.    (Bleibtreu.) 


lit  p 

Ok..  108 

....    66-M    ,. 
....        7*94      .. 
....      2-62     .. 
....    33-50    .. 

Dftlalande.    Bleibtreu. 
» 65-81    ....    56-02 

N    

5  H    

14 

5 

7-64 

3-05     ....       2-64 

8  O     

64 

33-50 

C"XH»0* 

191 

....  100-00    .. 

100-00 

Deconipoiitions.  1.  Nitrocumarin  heated  with  hydrate  of  potaeh 
evolves  ammonia,  the  yellowish  red  colour  of  the  solution  at  the  same 
time  passing  to  blue.  The  residue  dissolved  in  water  and  saturated  with 
an  acid,  deposits  a  reddish  brown  powder.  (Delalande.)  —  2.  Converted 
into  cumarin  by  heating  with  dilute  acetic  acid  and  iivnJUings.  (FrapoUi  & 
ChioEsa.)  It  is  not  changed  by  natoent  hydrogen,  by  hypapkoiphUe  of 
potoM  or  hypophosphite  of  ammaniei.    (Fn^lU  &  ChioiA>)    When 


rttLO&STTLAMte  ACtDi  Mi 

iJcobolio  Bollitioti  of  til^i>«otimikfiii  ti  0iklttr*te4  wtih  jpiMOUB  atfimi>tilft| 
and  the  dM]»^red  Itqaid  thus  obtnincd  is  Mtttftted  with  Bolphttnttod 
hydrogen,  eulphor  li  depOBtted|  Mid  en  filtorittg  iknd  evuporaliiig  the 
solution,  it  yields  a  yellow  iHseid  mass  smeUing  of  i^rlie  which  hardens 
in  the  air>  and  is  insoliibie  in  watef)  bat  moderatrty  Sizable  in  aleohol  and 
in  ether.    (Bleibtreu») 

Comhinalions.  Dissolves  rather  sparingly  in  boiling  waiet^^  and  l^y«« 
tallisos  out  on  cooling.     (Bleibtrea.) 

Dissolves  in  ammonia;  the  solution  when  boiled  evolves  ammonia  and^ 
on  coolings  deposits  part  of  the  nitrocumarin  out  in  white  crystals  which 
do  not  contain  ammonia.     (Bleibtreu.) 

Dissolves  in  alkalis,  forming  a  reddish  yellow  solution  from  which  it  is 
precipitated  nnohanged  by  acids.  (Delalande,  Bleibtreu.)  It  also 
remains  unaltered  wnen  boiled  for  a  long  time  with  alcoholic  potash. 
(Bleibtreu.) 

Lead-compound, -^^he  Solution  of  hittocumarin  in  amtiholiia,  freed 
from  excess  of  ammonia  by  boiling  and  filtered  from  precipitated  nitro- 
cumarin, gives  with  acetate  of  lead  an  orange-yellow  precipitate,  which 
is  soluble  in  a  large  quantity  of  water,  forming  a  yellow  solution,  still 
less  soluble  in  alcohol  and  almost  insoluble  in  ether ;  it  is  therefore  puri- 
fied by  boiling  with  alcohol  and  ether.  It  is  decomposed  by  acids,  nitro* 
cumarin  being  separated.    (Bleibtreu.) 

At  100*.  Bleibtrea. 

C»»XH»0* 191      ....    36-66 

3  PbO  335-4  ....    63-84    62-27 

C>«XH»OS3PbO ....  626-4  ....  leeOO 

Silver-compound.  —  Beailiiful  orange-coloured  precipitate^    obtaine 
with  nitrate  of  silver  in  the  same  manner  as  the  lead-compound;  behaves 
like  the  latter  with  water,  acids,  alcohol,  and  ether.*     Decomposes  when 
dried  in  the  water-bath.     Explodes  by  heat.    (Bleibtreu.) 

Dried  in  vacuo,  Bleibtreu. 

C»8XH»0* 191      ....    45*17 

2  AgO 232-2  ....     54-83     53-97 

Ci8XH»0*,2AgO 423-2  ....  lOe-00 

Nitrocumarin  dissolves  rather  sparingly  in  boiling  alcohol  and  in 
ether;  on  cooling  it  immediately  crystallises  in  needles.    (Bleibtreu.) 


« 


Amidoffenmudeui  C'*AdH^ 

Phloretylamic  Acid. 

C»NH"0*  =  C»AdH»,0*. 
Hlasiwetz.    Ann.  Pharm,  102,  162;  J.  pr.  C^tem,  72,  415. 

Phloretate  of  ethyl  (or  the  product  of  the  action  of  iodide  of  ethyl 
upon  phloretate  of  silver^  which  has  not  been  distilled^  but  freed  from 
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iodide  of  silver  by  filtration  and  from  iodide  of  ethyl  by  heat)  is  loft  in 
contact  with  strong  ammonia  in  a  closed  resseli  the  whole  being  re- 
peatedly shaken,  till  the  ether  has  disappeared,  and  small  crystals  are 
deposited,  for  which  several  weeks  are  necessary.  The  ammonia  and 
alcohol  are  then  evaporated  off,  and  the  residue,  which  on  cooling  solidi- 
fies in  a  crystalline  mass,  is  recrystallised  from  hot  water. 

Short,  slender,  brilliant  prisms,  melting  between  110  and  115°  and 
solidifying  in  a  crystalline  mass  on  cooling. 

Hlasiwetz. 

18  C  108  ....  65-46  6575 

N 14  ....  8-48  «  8-05 

11  H 11  ....  6-66  6-96 

4  O 32  ....  19-40  19-24 

Ci8NH"0^    ....  165     ....  10000    100-00 

Sublimes  partly,  when  heated  in  a  glass  tube,  and  evolves  large  quan- 
tities of  ammonia  at  a  stroDger  heat. 

Dissolves  slightly  in  cold  wcUej\  The  solution  colours  sesquichloride 
of  iron  blue. 

Dissolves  in  alcoM  and  in  ether. 


Az<Miucleus  C»«NH'. 

Ginchonidine. 

CWNffoQ  =  C"NH»,HO. 

WiTTSTEiN.     N,  Br*Arch,  141,  32;  J.pr,  Cliem.  72,  101. 

Source.  Found  in  the  bark  of  China  pseudoregia,  a  cinchona  bark  of 
unknown  source,  to  the  amount  of  3^  per  cent. 

Preparation.  The  coarsely  powdered  bark  is  digested  with  warm  water 
containing  hydrochloric  acid,  and  the  strained  reddish  yellow  liquid  is 
allowed  to  sttiiid  for  several  days  with  an  excess  of  milk  of  lime  and  then 
filtered.  The  precipitate  is  dried,  powdered,  and  repeatedly  treated  with 
warm  alcohol  of  90  per  cent.;  it  is  then  filtered,  the  greater  part  of  the 
alcohol  is  distilled  from  the  filtrate,  and  the  residue  is  slowly  evaporated. 
Almost  colourless  crystalline  masses  separate  out,  and  are  removed  from 
the  brown  mother-liquor.  The  residue  from  the  latter,  after  complete 
evaporation  of  the  alcohol,  is  dissolved  in  water  containing  hydrochloric 
acid,  and  precipitated  with  ammonia.  The  precipitate  is  then  redissolved 
in  dilute  hydrochloric  acid,  the  solution  is  decolorised  with  animal  char- 
coal and  precipitated  with  ammonia ;  the  precipitate  is  dissolved  in 
alcohol;  and  the  solution  is  gently  evaporated  to  facilitate  crystallisation. 

Propeii,les,  Long,  colourless,  shining  prisms.  Melts  between  169°  and 
170®  C.  Inodorous.  Tastes  bitter.  Becomes  electrical  by  friction.  The 
alcohol  has  an  alkaliue  reaction.     Does  not  lose  weight  at  160°, 
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WitUteia. 

18  C  108  ...,  77-14  77-32 

N 14  ....  10-00  9-90 

10  H 10  ....  7-14  7-24 

0 8  ....  5-72  6-54 

CWNH»0 140    ....  10000    '00 

Deeompodtions.  1.  Ginchonidine  tarns  brown  when  heated  and 
bams  witn  a  smoky  flame.  —  2.  Dissolves  readily  and  without  colora- 
tion in  fresh  chlorine  wcUer,  and  is  thrown  down  by  ammonia  as  a 
greyish  white  precipitate;  an  excess  of  ammonia  dissolves  the  precipi- 
tate, forming  a  wine-yellow  solntion. — 3.  Yields^  when  distilled  with 
potash  of  sp.gr.  1  -33^  a  yellow  oily  base  smelling  of  bitter  almonds. 

Comlnnaiioru.  Dissolves  in  about  3287  parts  of  cold  and  596  parts 
of  boiling  waUr. 

Dissolves'  unchanged  in  oil  of  vitriol,  in  concentrated  hydrochloric  acidy 
and  in  concentrated  nitric  acid,  even  on  the  application  of  gentle  heat. 

With  hydrochlorate  of  cinchonidine,  caustic  alkalis  and  their  car- 
bonates produce  a  white  precipitate;  phosphate  of  soda,  a  white  precipi- 
tate which  afterwards  becomes  crystalline;  iodide  of  potassium,  a  whito 
crystalline  precipitate;  chloride  of  mercury,  a  white,  flocculent  precipitate; 
and  terchloride  of  gold,  a  light  lemon-yellow  precipitate. 

Chloroplatinate  of  Cinchonidine.  —  Precipitated  in  orange-yellow 
flakes  on  mixing  hydrochlorate  of  cinchonidine  with  bichloride  of  pla- 
tinum. The  salt  dried  at  110^  contains  28*5  p.  c.  of  platinum  (the  for- 
mula, C"H»°NO,HCl,PtCP  requires  288  p.  c). 

With  hydrochlorate  of  cinchonidine,  nitrate  of  palladium  gives 
an  orange-yellow  flocculent  precipitate;  sulphocyanide  of  potassium, 
a  white  crystalline  precipitate;  and  tannic  acid  a  milk-white  flocculent 
precipitate. 

Cinchonidine  dissolves  in  88  pts.  of  cold,  and  in  19  pts.  of  boiling 
ahohol  of  sp.  gr.  0*833.  It  dissolves  in  398  pts.  of  cold  ether  of  sp.  gr. 
0-74. 


Oxyato^udeue  C'NH'O*. 

«  Cmnaramine. 

C»*NH'0*  =  C»NH»0*,H>. 

A.  Fbapollx  &  Chiozza.    Ann,  Fharm.  95,  252;  J.  pr.  Cfhem.  66,  342. 

FortnaHon  and  Preparation.  Nitrocnmarin  is  added  to  a  mixture  of 
dilate  acetic  acid  and  iron  filings,  and  the  action,  which  quickly  ensaes, 
18  promoted  by  warming  the  whole  in  a  water-bath.  A  large  quantity  cf 
ferric  oxide  separates  out,  and  on  cooling,  yellow  needles  are  deposited 
on  the  sides  of  the  vessel.  After  24  hours,  the  precipitate  of  ferric  oxide 
is  filtered  from  the  ferrons  acetate;  the  filtrate  is  evaporated;  and  the 
ferric  oxide  formed  daring  the  evaporation  is  separated  by  repeated 
filtration  of  the  hot  solution,  which  is  then  allowed  to  cool,  whereupon 
yellow  crystalline  needles  of  camaramine  are  deposited.   The  precipitated 
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ferric  oxide  also  cotiiatns  oamaramine,  which  is  separated  by  treating  the 
precipitate  with  alcohol,  evaporating  the  alcoholic  solution  on  the  water- 
bath  and  redissolving  the  residue  in  water.  The  whole  of  the  crystals 
are  purified  by  repeated  recrystallisation  from  water. 

Properties.  Beantifal,  reddish-yellow  needles  of  considerable  length. 
Melts  between  168**  and  170°,  and  rolatilises  at  a  higher  temperature  in 
yellow  vapours  which  condense  to  pate  vellow  lamins,  or  oistilB  when 
suddenly  heated,  as  a  heavy  oil  which  solidifies  on  coOling. 


18  C    ..; 

14    a :. 

7H    

108 

; 7 

....  ejf-fts 

8'89 

....      4-34 
..:t     19'89 

: 6^4 

l^;..:l        9*1 
4-4 

4  O     .i ;; 

82 

!;.;.:»      19'! 

C«NH70*   . 

161 

....  10000 

1000 

Decompo^ums.  1.  Ottmaramine  when  suddenly  heoUdj  yields  a  femall 
quttlitity  of  an  oil  smelling  like  anilino. 

2.  It  is  bttickly  decomposdd  by  boiling  potash-ley,  aeids  then  precipi- 
tating dark  brown  flocks* 

Chmhinatums.  Gumaramine  dissolves  Very  sparingly  in  cold,  easily 
in  boiling  water, 

HydroMonaatB  of  Oummramimi  —  Cutnamtnine  nnites  readily  with 
hydrochlorio  acid,  forming  a  salt  which  crystallises  in  laminae  and  dis- 
solves easily  in  water;  the  Solution  inixed  with  ammonia  solidifies  into  a 
crystalline  magma  of  cumaraniioe* 

CMoroplaiinaii  of  Cutnarcrniine.  — s^  Bichloride  of  platinam  added  to  a 
solution  of  hydrochlorate  of  cumaramine,  produces  a  yeUow  erysta21ia0 
precipitate  insoluble  id  watoh 

Frapolli  Sc  Chiozn. 

CWNH^OCl' 267-2  ....    7297 

Pt  990  ....     27-03     26-7 

C"NH70*,HCl,PtCP  ....  866-2  ....  10000 

Cumaramine  dissolves  in  ferrous  cuxtaXe  more  readily  than  in  water. 
It  dissolves  in  boiling  alcohol,  tbo  saturated  solution  solidifying  as  it  cools. 
It  is  nearly  insoluble  in  ether. 


Primary  Nudeus  C"H". 

Comoi  C"H» 

pEttETiEii  A  t^ALTER.     (183?.)    Ann,  Vhim.  Pkys,  6T,  28§;  Pogg. 

44,  81  j  Pharm.  Centr,  lS5t,  551. 
Oerhardt  <fe  Cahodrs.     (1840.)    K,  Ann,  Ckim,  PKys.  i,  87,  372; 

J,  pr,  Chem,  23,  343;  Ann,  Pharm.  38,  88* 
GxRHARDt.    N,  Ann.  Chim.  Phys.  14, 10?« 
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Ab^l.    AitTu  Phttm.  92,  d08j  J/Mk  Ghm.  Slot.  %  441;  FhU.  Mng.  J. 

Cahours.     Ompi,  rend,  24,  557;  30,  321. 

Mansfield.     Chem.  Soc.  Qu.  J,  1,  244;  Ann.  Pharm.  69,  179. 

GfiRHARDT  k  LiES-BoDART.     Compt.  rmd.  29,  606;  Coinpt.  ehim.  1849, 

385;  Ann.  Pharm.  72,  293. 
RiTTHAUSEN.    «/*.  pr.  CfhefiL  61,  79;  Pharm.  Osnir.  1854.  350. 
Church.    PhU.  Mag.  J.  9,  256;  J.  pr.  Chem.  65^  383;  Pharm.  VeMi". 

1855,  400. 
Liias-BoDART.    Compt.  rmd.  43,  394;  Pharm.  Cenir.  1856>  797;  Ann. 

Pharm.  100,  352. 
Warren  de  la  Rub  &  H.  Mullbb.   (7&fm«  Ga^  1856,  875;  J.  pr.  Chtm. 

700,  30. 

Betinnylt  (Pelletier  &  WaUar)  \JOumkM  (Gerhardt  6t  Cahonn) ;  Cum€  (6m.). 

Source.  In  Burmese  naphtha,  that  substance,  when  aqueous  vapour 
at  200^  is  passed  through  it,  yielding  hydrocarbons,  from  which  sulpho- 
cnmolic  acid  is  produced  by  the  action  of  oil  of  yitrioL  (Warren  De  la 
Rue  &  H.  MuUer.) 

Formation.  1.  In  the  distillation  of  cnminic  aoid  with  excess  of 
baryta.  (Gerhardt  &  Cahonrs.)  —  2.  In  the  dry  distillation  of  the  resin 
of  Pintu  maritima  (Pelletier  i'  Walter);  of  the  wood,  passing  over  into 
the  crude  spirit  (Cahours);  and  of  coal,  being  found  in  coal-tar  naphtha 
(Mansfield,  Ritthausen,  (Jhorch.)  —  3.  tn  the  distillation  of  phorone  with 
anhydrous  phosphoric  acid.     (Gerhardt  &  Li^;  Li^s.) 

Preparation.  1.  From  Cuminic  Acid,  —  1  pt.  of  cnminic  acid  is 
gradually  heated  in  a  retort  with  4  pts.  of  baryta.  When  the  heat  is 
carefully  applied,  and  not  more  than  6  grammes  of  cuminic  acid  are  used, 
nothing  but  colourless  cumol  passes  over,  while  carbonate  of  baryta 
remains  behind.  The  nse  of  larger  quantities  at  once  is  not  to  be  recom- 
mended. (Gerhardt  A  Cahonrs!)  Abel  mixes  cuminic  acid  with  4  pts. 
of  lime  and  heats  the  mixture  nearly  to  redness  in  a  copper  retort  placed 
in  a  deep  sand-bath.  The  colourless  distillate  has  an  unpleasant  empy- 
renmatic  odour,  which  it  retains  even  after  rectification  over  hydrate  of 
potash.  Abel  therefore  distils  it  with  concentrated  chromic  acid  (which 
does  not  alter  the  cumol),  distils  (whereupon  the  bad  smell  is  completely 
destroyed,  and  the  pleasant  odour  of  cumol  becomes  perceptible)  and  dries 
over  chloride  of  calcium. 

2.  When  the  brown  oil  obtained  in  the  preparation  of  illuminating 
gas  by  the  dry  distillation  of  the  resin  of  Pintu  maritima,  is  subjected  to 
fractional  distillation,  toluol  passes  over  between  130°  and  160°,  and  then 
cumol.  The  latter  is  several  times  distilled,  with  separation  of  the  firet 
portion  of  the  distillate,  which  contains  toluol,  then  treated  alternately 
with  oil  of  vitriol  and  caustic  potash,  and  each  time  distilled  (the  oil  of 
vitriol  removes  naphthalin,  but  likewise  destroys  the  cumol,  if  allowed  to 
act  too  long),  and  finally  rectified  two  or  three  times  over  potassium 
(whereby,  however,  the  cumol  is  likewise  attacked,  with  formation  of 
carburet  of  potassium).     (Pelletier  &  Walter.) 

3.  From  Light  Coal-tar  Naphtha.  —  (Compare  xi,  136.)     Passes  over 
between  140**  and  145°  (Mansfield);  at  139'' or  140^    (Ritthausen.)  — 
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4.  Passes  over  between  145^  and  148**,  in  the  rectification  of  the  oil 
obtained  from  woodrtpirii  in  the  manner  described  at  voL  xiL  175  (6). 
(Cahonrs.) 

Properties.  Golonrless,  strongly  refracting  oil.  (6erhardt&  Cahoura.) 
Transparent;  colonrless,  less  mobile  than  toluol.  Sp.  gr.  0*87  at  43^ 
rPelletier  &  Walter.)  Boils  at  144°  (Gerhardt  k  Cahours);  at  148"" 
(Abel,  Cahours);  at  184*4°^  under  an  atmospheric  pressure  of  0*76  met. 
(Church);  at  150''  (Pelletier  &  Walter);  at  153°  (Gerhardt);  and  vela- 
tiiises  undecomposed.  —  Has  a  very  agreeable  odour,  like  that  of  beniol 

i Gerhardt  &  Cahours),  but  less  pleasant  (Ritthausen),  like  that  of  toluol, 
ts  state  is  pungent  and  rather  bitter.     (Pelletier  &  Walter.) 


Pelletier  &    Gerhardt  & 

Walter. 

Oahoun. 

mean. 

mean. 

18  0  

....  108 

....    90 

•  ti 

89-48 

....     89-81 

12  H 

....     12 

....     10 

•  •• 

1008 

9-97 

C^H"    

....  120 

....  100 

•  •• 

99-56 

....     99-78 

Abel. 

Gerhardt  St 

Lies. 

18  C    ... 

90-34 
9-88 

•  ••• 

.... 
10-2     .... 

98-57 

12  H  ... 

10*28 

C»W 100-22 


99*85 


Vol.  Density. 

C-yaponr 18     7-4880 

H-gas 12     0-8318 

Camol-Tapoor  2     8*3198 

1     4-1599 


Pelletier  &  Walter  examined  cumol  prepared  from  the  resin  of  Piimt  wwriiima  : 
Gerhardt  &  Cahours  and  Abel,  that  from  cuminic  acid ;  Gerhardt  and  Liis  that  from 
phorone  (p.  342,  1);  and  Li^s  that  from  phorone  (p  342>  2). 

DecomposUmis.  1 .  Cumol  is  converted  by  fuming  sulphuric  acid  into 
sulphocumolic  acid.  (Gerhardt  &  Cahours.)  —  2.  When  chlorine  is  passed 
into  boilin;^  cumol,  and  the  volatilised  portion  is  cohobated,  a  thick  faint- 
smelling  oil  is  obtained^  which  burns  slowly  with  a  smoky  green-edged 
flame;  its  vapour  docs  not  attack  the  eyes.  (Pelletier  &  Walter.)  — 
3.  By  fuming  niiric  acid,  it  is  converted  into  nitrocumol  (Cahours,  Nichol- 
son), also  by  boiling  with  strong  nitric  acid,  but  by  continued  boiling  it 
forms  a  peculiar  acid.  (Gerhardt  &  Cahours.)  If  the  boiling  bo  continued, 
the  nitrocumol  disappears  again  and  is  gradually  converted  into  a 
yellowish  crystalline  mass,  which  dissolves  in  ammonia,  with  the  excep- 
tion of  a  small  pulverulent  residue.  Hydrochloric  acid  added  to  the  solu- 
tion precipitates  nitrobenzoic  acid.  (Abel,  Cahours.)  Dilute  nitric  acid 
converts  cumol  after  four  or  five  days*  boiling,  into  benzoic  acid.  (Abel.) 
—  Cumol  is  converted  and  turned  yellow  by  nitric  acid,  even  in  the  cold; 
on  boiling,  it  dissolves,  gives  ofi'  a  large  quantity  of  nitrous  acid  gas 
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and  a  small  quantity  of  hydroc^nio  acid;  with  a  saffioient  quantity  of 
nitric  acid,  a  colonrless  solution  is  obtained^  which  deposits  white  flakes 
on  cooling.  These  flakes,  after  washing  with  water,  assnme  the  appear* 
anco  of  a  white  unctuous  matter,  which  dissolves  sparingly  in  water,  but 
easily  in  alkalis,  forming  a  deep  red  solution  from  which  acids  precipitate 
red  flakes.  (Pelletier  £  Walter.)  —  4.  A  mixture  of  fuming  nitrtc  and 
fuming  sulphuric  acid  converts  cumol  into  binitrocumol.  (Cahours.)  The 
action  takes  place  with  difficulty  and  requires  frequent  renewal  of  the 
nitric  acid  to  complete  it.  (Ritthausen.)  —  5.  Fotasnum  kept  for  some 
time  in  contact  with  cumol,  blackens  and  becomes  covered  with  a  black 
crust,  which  appears  to  be  carburet  of  potassium.  (Pelletier  &  Walter  )  — 
6.  It  is  not  altered  by  potash-ley  or  by  hydrate  of  potash  in  the  state  of 
fusion.     (Qerhardt  &  Cahours.) 

Combinations.     Cumol  is  insoluble  in  water.    (Gerhardt  &  Cahours.) 
With  the  aid  of  heat  it  dissolves  sulphur,  which  crystallises  out  on 
cooling.     It  dissolves  iodine.    (Pelletier  &  Walter.) 

It  dissolves  readily  in   wood-spirit,  alcohol,  ether,  and   volatiU  oils. 

(Gerhardt  &   Cahours.)      It  combines  with  oils,  fats,  and  most  resins. 
Pelletier  &  Walter.) 

Mesitylene  C^H",  described  at  page  17|  toI.  ix,  belongs  proper! j  to  tbia  place. 

Methol  C^'H'^,  partly  described  at  page  47,  vol.  iz.  Tbe  following  obserratioDs 
bave  since  been  made  by  Yttlckel.     {Ann.  Pharm.  86>  331.) 

The  light  oils  obtained  in  the  distillation  of  wood,  give  off  by  rectification  :  between 
70**  and  100^  acetate  of  methyl  and  acetone;  between  100*"  and  l&O*,  tolonl,  xylol, 
and  oxide  of  mesityl,  together  with  a  small  quantity  of  methol ;  and  from  150*  to  200" 
oils  free  from  oxygen,  which  when  treated  with  sulphuric  add,  as  described  at  page  A7, 
vol.  ix,  yield  pure  meibol. 

The  methol  thus  obtained  begins  to  boil  at  155®,  and  distils  OTcr  continuotisly  as 
the  boiling  point  rises  to  205 **.  The  distillate  collected  in  five  separate  portions  has  a 
sp.  gr.  of  0*861  between  150''  and  (160''  (a);  0*867  between  leO^'and  IJO'C^);  0*871 
between  170*"  and  180''  (e);  0*877  between  ISC'  and  190"  {d)\  0*881  between  190*"  and 
265"  (e).     It  has  a  peculiar  odour. 

18  C  89*60    ....     89*72     ....     89*99     ....     89*66    ....     89*83 

12  H 10*21     ....     1013     ....       999     ....     10*25     ....     10*25 

CWH"    99*81     ....     99*85    ....     99*98     ....    99*91     ....  100*08 

It  is  therefore  (as  well  as  that  obtained  according  to  ix,  47),  a  mixture  of  several 
volatile  oils,  isomeric  with  mesitylol  and  cumol.     (Vttlckel.) 

The  hydrocarbon  which  was  obtained  by  Cahours  from  crude  wood-spirit,  by 
treating  it  with  oil  of  vitriol  (xii,  228,  6),  and  distilled  over  between  164®  and  168^ 
after  the  separation  of  the  toluol,  xylol  and  cumol,  perhaps  also  belongs  to  this  place. 
According  to  Cahours  {Compt.  rend.  30,  321),  it  has  the  same  oomposilion  and  vapour- 
density  as  cumol  and  mesitylol,  but  is  nevertheless  different  from  both. 

Methol  barns  with  a  smoky  flame.  It  is  decomposed  after  some  time  by  strong 
nitric  acid  and  by  oil  of  vitriol. 

It  is  insoluble  in  water,  but  dissolves  readily  in  alcohol  and  ether. 

Another  hydrocarbon  C"H^«  isomeric  with  cumol>  is  obtained  by  distilling  eugenic 
acid  with  excess  of  baryta.  It  boils  at  142".  Forms  a  nitio-compound.  (Chnrcht 
PAU.  Mag.  [4],  9,  256.) 
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Fborone, 

Laubbkt,    (18d7.)    Ann.  Chim.  Phy%.  65,  839. 

Qbrhabdt  k  Li£S-BoDABT.    (1849.)     OcmpU  rmd.  S9,  509;  €ompi. 

*  chim.  1849,  885;  ^nn.  Pharm.  72,  898. 
LiMPRiCHT.    ulnn.  Pharm.  94,  246. 

piiaB-BoDABT.     Obmp<.  r^nd,  48,  894  ;  Ann.  Pharm.  100,  852 ;  Pharm. 
Centr.  1856,  797. 

Formation  and  Preparation.     1.  J^rom  Oamphoraie  of  Lime.  —  The 

salt  is  distilled  in  small  portions,  and  the  hrown  oil  is  rectified,  a  small 

quantity  of  tar  then  remaining.  (Gerhardt  &  Li^.)  Laurent  obtained  water, 
a  brown  oil,  sod  a  brown  thick  tabitaiice,  with  a  residae  of  charcoal  and  carbonate  of 
baryta.    The  oil  dried  with  potash  and  diadlled,  yielded  as  the  first  half  of  the  distillate, 

L^nrent's  camphoryl —  2.  From  Grape-sugar.  —  When  a  thick  eyrup  of 
grap^-sngar  is  distilled  with  lime,  an  oil  passes  over,  which  at  86^  begins 
to  boil  and  yields  metacetone,  and  afterwards  at  108°  yields  phorone. 
(Li^s.)  —  8.  Metacetone  obtained  according  to  (2),  yields  phorone  by  one 
distillation  with  anhydrons  phosphoric  acid.  (Li^.)  —  4.  By  the  dis- 
tillation of  a  syrupy  substance  contained  in  ripe  mountain-aah  berries. 

(Li^S.)  In  a  following  year,  moantain  ash  berries  of  the  same  degree  of  ripenaas  did 
not  yield  any  phorone.    (Lies.) 

Properties.  Colourless  oil  (Laurent);  yellowish.  (Gerhardt  <&  Li^) 
Very  mobile.  (Laurent.)  Liebter  than  water.  Boils  at  208°  (Ger- 
hardt k  Li^s),  between  170°  and  180°  (Laurent),  and  volatilises  without 
decomposition.  Has  a  strong  odour,  like  that  of  peppermint.  (Gerhardt 
&  Li^s). 

Vapour-density  =  4*982.     (Gerhardt  &,  Lies.) 

Laurent.     ^'^^^ 

18  C      108     ....     78-26     78-69     ....     7782 

14  H     14     ....     10-16     1006     ....     10-20 

2  O     16    ....     11-59     11-35     ....     11-98 

CisHMQs 138     ....  100-        10000    ....  10000 

Li^. 
a.  b,  e. 

18  C  108 77-92  ....  77-90  ....  77-7 

14  H  14  10-20  ....  10-27  ....  10-4 

2  O  16  .- 11-88  ....  11-83  ....  11-9 


CWH"0«  138  100-00  ....  100-00  ....  100-0 

Vol.  Deosity. 

C-mpour  18  7*4880 

H-gas    14  0-9702 

O-gas    1  1-1093 


Phorone-Tapour 2    9-5675 

I     4-7838 

Laurent  &  Gerhardt  and  Li^  examined  phorone  prepared  by  1 ;  that  analyied  bj 
Li^  (a)  was  prepared  by  4,  {h)  by  2,  and  (c)  by  3. 
According  to  Laurent,  phorone  is  C^H'^O*. 
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Deeompo$UiatiiSi  1.  Phorone  becomes  darker  in  colonr  when  exposed 
to  the  air.  (Gerhardt  &  Li^.)«^It  dissolves  in  ail  of  vitriol,  forming  a 
blood-red  solution,  from  which  the  greater  part  of  the  oil  is  reprecipitated 
by  water.  (Gerhardt  &  Lids.)  —  3.  It  is  rapidly  attacked  by  anhydrous 
phosphoric  acid,  and  by  two  distillations  with  that  substance^  it  is  con- 
verted into  cumol.  (Gerhardt  &  Lids,  Lids.)  —  4.  Pentachlorids  of  phos' 
pkorus  coiiyerts  it  into  chloride  of  phorvl.  (Lids.)  —  5.  With  nitric  acid 
it  gives  off  red  vapours  and  is  converted  into  a  resiq.  (Gerhardt  k  Lies.) 
—  6.  Gently  heated  with  potcusiunif  it  gives  off  hydrogen  and  appear^  to 
be  converted  into  C"H"K6*.  (Lies.)— 7.  With  potcuh-liine  it  oecomes 
heated  and  appears  to  combine;  and  at  240^  a  colourless  oil  is  given  off 
which  appears  to  be  different  from  phorone.     (Gerhardt  &  Lids.) 

Combinations,  Phorone  is  insolable  in  water.  It  does  not  combine 
either  with  acids  or  with  alkalis.     (Laurent.) 

It  does  not  unite  with  alkaline  bisulphites,  either  when  it  is  shaken 
np  with  the  aqueous  solution  of  the  potash  or  soda-salt,  or  when  its  alco- 
holic solution  is  mixed  with  an  alooholie  solution  of  bisulphite  of  ammonia. 
(Limpricht.) 

It  dissolves  in  alcohol  and  with  peculiar  facility  in  ether.    (Laurent) 


Bihydrate  of  Mesitylene, 

C>«H'*0»  =  C"H»2H0. 

LiMFBiCHTi    Q^U.  Nd/richien  1858,  946. 

When  aeetone  is  left  for  several  weeks  in  eontaet  with  burnt  marble, 
and  the  resulting  mass  is  distilled,  acetone  passes  over  first,  then  at  1 89^ 
the  compound  C^'H^^O',  and  lastly  at  210^  bihydrate  of  mesitylene. 
The  latter  is  G»H'H)'  s  dG«H«0'  -  4H0.  It  boils  between  810^  and 
230^,  but  turns  brown  and  decomposes  to  a  certain  extent. 

It  is  isomerio  or  perhaps  identical  with  phorone.     (Kr.) 


Chloride  of  PhoryL 

C"C1H»  =  C»»H»  HCL 
Liks-BoDAKT.    Compt  rend.  43,  394;  Ann.  Fharm,  100,  353. 

Obtained  by  treating  phorone  with  pentaehloride  of  phoaphoms. 
Oili  having  an  agraeablfl  odour  uid  boiling  at  about  175^    Lifter 
than  water. 
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18  C  

108   ....  69*04  . 

Li^-Bodart. 
68-83 

CI  

13  H  

34-5  ....  22-66  . 

13   ....   8-30  . 

23-10 

8-07 

C»8C1H«  

15C-5  ....  10000  . 

10000 

Decomposes  when  its  alcoholic  solntion  satnnied  with  gaseous 
ammonia  is  heated  in  a  sealed  tabe,  yielding  a  few  crystals  which  con- 
tain an  amount  of  chlorine  corresponding  to  the  fonunla  C^'H'N^HCl. 


Sulphocumolic  Acid. 

C"H»S«0«  =  C«H»  2S0*. 
Gbebardt  &  Gahours.    N.  Ann,  Ckim,  Fhys.  1,  90. 

CumHchwtfeMure,  Aeide  tuffoeum^nique, 

Knoirn  only  in  combination  with  water  and  baryta. 

Fornuition,     By  bringing  cnmol  in  contact  with  fumiDg  oil  of  vitriol. 

Preparation  of  the  Baryta-salt,  —  2  pts.  of  fuming  oil  of  vitriol  are 
ponred  upon  1  pt.  of  cnmol  in  a  glass  cylinder,  and  the  liquid  is  stirred 
with  a  glass  rod  till  the  whole  of  the  oumol  is  dissolved.  When  large 
quaDtities  are  used,  the  whole  may  be  left  to  stand  in  a  closed  vessel,  the 
cnmol  then  dissolving  gradually.  The  dark  brown  solution  is  diluted 
with  4  volumes  of  water,  whereupon,  if  the  curaol  and  the  acid  have  been 
long  enough  in  contact,  a  colourless  solution  is  formed,  without  separation 
of  cumol;  and  the  liquid  is  saturated  with  pulverised  carbonate  of  baryta, 
then  filtered  and  evaporated  :  on  cooling,  it  yields  sulphocumolate  of 
baryta.  The  colourless  mother-liquor  yields,  to  the  last  drop,  the  same 
salt,  which  may  be  obtained  pure  by  pressure  between  paper. 

Sulphocumolate  of  Baryta  forms  very  beautiful  scales,  having  a  strong 
pearly  lustre.  It  dissolves  very  easily  in  water,  especially  when  hot.  It  is 
soluble  in  alcohol,  even  in  anhydrous  alcohol,  and  likewise  in  ether. 

Gcrhardt  &  Cahoura. 

At  100^  mecui, 

Ba   68-5  ....  25-61     25*73 

18  0     108  ....  40-34     39-94 

11  H    11  ....  4-11     4-32 

2S      32  ....  11-96     11-69 

6  0     48  ....  17-98     18-42 

CWH»»Ba,2S0»    ....  267*5  ....  10000     10000 

A  specimen  prepared  with  cnmol  obtained  from  phorone,  contained  25*2  p.  c. 
barinm.    (Gerliardt  &  Li^.) 

Sulphocumolate  of  baryta  does  not  precipitate  chloride  of  calcium, 
neutral  acetate  of  lead,  or  the  chlorides  of  bismuth,  nickel^  copper  or 
mercury. 
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Gerhardt  &  Cahours^  on  treating  the  camol  obtained  by  Pelletier  & 
Walter  (p.  339,  2)  with  fuming  snlphnric  acid,  found  that  it  dissolved 
slowly  but  completely,  forming  a  brown-red  solution.  This  liquid  diluted 
with  water  and  thereby  rendered  colourless,  yielded,  when  saturated  with 
carbonate  of  baryta,  a  baryta-salt  less  soluble  in  water  than  sulphocu- 
molate  of  baryta,  so  that  the  strongly  concentrated  solution  did  not  soli* 
dify  on  cooling,  but  gradually  yielded  on  its  surface  crystalline  crusts 
destitute  of  pearly  lustre,  from  the  residue  left  on  evaporatiug  the 
solution  to  dryness,  ether  extracted  a  resin,  but  not  completely:  for  the 
salt  still  crystallised  badly,  even  from  a  solution  in  water  containing 
alcohol.     It  dissolved  with  difficulty  in  absolute  alcohol. 


Ba  

At  100\ 
68-5  ....    25'61 

Gerhardt  &  Cahonra. 
25-00 

18  C     

11  H    

108      ....     40-34 

11      ....       4-11 

40-69 

4-32 

2  S     

6  O    

32      ....     11-96 

48      ....     17-98 

12-06 

17-93 

C"H"Ba,2S0> 267-5  ....  100-00     10000 


Snlphomeeitylic   or   Snlphomesitylognlphnric  Acid  c»Hi^2S0  [see 

ToU  iz,  p.  30.] 


Oxygen-nucUuB  C"H*0*. 

Bergaptene  C"H«o«i 

Kalbruner.    Baumgari,  Jahrb.  Fhys,  8,  367. 
Mulder.     J,  pi\  Chem,  17,  104;  Ann,  Fharm.  31,  70. 
Ohmb.     Ann.  Fharm.  31,  320;  N.  Br.  Arch.  53,  287. 

Hydrate  of  Bergamot'Oil,  Stearoptene  qf  Berpamot-oil,  Berffamot-eamphor. 

Source.  In  oil  of  bergamot,  being  the  chief  constituent  of  the  sedi- 
ment which  forms  on  keeping.     (Ohme.) 

Furification.  The  sediment  is  pressed  between  bibulous  paper  fre* 
qnently  renewed;  then  dried  at  100°  (whereupon  it  loses  half  its  weight, 
acquires  a  dirty  yellow  colour,  and  becomes  friable),  washed  with  cold 
alcohol  to  remove  resin,  and  dissolved  in  boiling  alcohol.  The  solution 
evaporated  to  one- third  of  its  bulk,  deposits  crystals,  of  which  the 
mother-liquor  does  not  yield  any  more.  (Kalbruner.)  Mulder  leaves 
the  sediment  to  crystallise  from  alcohol.  Ohme  presses  and  treats  it 
with  ether,  to  dissolve  the  oil,  and  then  crystallises  repeatedly  from  hot 
alcohol. 

Froperdes.  Short  white  needles  having  a  silky  Instre,  and  melting  at 
a  high  temperature  (at  206*5°  according  to  Mulder)  to  a  colourless  oil, 
which  solidifies  in  the  cnrstalline  form  on  cooling.  (Kalbruner,  Ohme.) 
Inodorous.   Tasteless,   ifeutral.    Volatile  without  decomposition  (p.  346). 
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|4ttl4fir-  Ohme. 

IB  C     ...„».„....-  10?    .....,»    66-67    „.,    67-02  ..,.  67*21 

6  H 6     3-70    ....      3-88  ....  3-80 

6  0     ., 48    :.     29-63     ....     2910  ....  28*99 

C^WO* 162     100-00     ,...  100-00     ....  100-00 

DecompontvyM,  1,  Melts  over  the  flame  of  a  spirit-lamp  to  a  yellow 
oil,  tben  turns  blacky  volatilises  for  the  mpst  part  in  dazzling  white  flakes 
soluble  in  oil  of  vitriol  and  in  alcohol,  and  leaves  charcoal.  (Kal- 
bruner.)  The  vapour  decomposes  at  a  few  degrees  above  the  melting 
point.  (Mulder.)  —  2.  Burns  with  a  bright  flame  when  set  on  fire.  — 
3.  Coloured  red  bv  oil  of  vitriol.  —  4.  Decomposed  by  hot,  but  not  by 
cold  niii'ic  acid^  without  formation  of  oxalic  acid.  (Mulder.)  —  5.  Does 
not  absorb  either  hydrochlovic  acid  or  ammonia-^OB,     (Kalbmner.) 

ComhinajLifm*,  Bergapteue  is  nearly  insoluble  \x^  ivater.  (Ohme.) 
It  dissolves  ii^  2000  parts  of  boiling  water,  and  separates  on  cooling  in 
flakes ;  from  a  solution  four  times  diluted  it  separates  on  cooling  in 
beautiful  capillary  crystals.  (Kalbruner.)  The  solution  does  not  precU 
pitate  lime-water,  chloride  of  barium,  ferrous  sulphate^  nitrate  of  silver, 
oxalic  acid  or  tincture  of  galls.     (Kalbruner.) 

It  is  insoluble  in  dilute  sulphuric  acid  but  dissolves  in  oil  of  vitriol, 
and  is  precipitated  from  the  solution  bv  water,  but  not  by  alcohol. 
(Kalbruner.)  It  does  not  dissolve  in  aydrochloric  ctcid  (Kalbruner, 
Mulder),  or  in  ammonia  (Mulder);  partially  in  ammonia  on  boiling. 
(Kalbruner.) 

It  dissolves  in  cold  strong  nUric  acid,  and  is  precipitated  by  water. 
(Kalbruner.) 

It  dissolves  in  potashrley,  forming  a  red-brown  liquid^  whence  it  is 
separated  as  a  white  precipitate  by  acids^  but  not  by  water  or  alcohol. 
(Kalbruner.) 

It  dissolves  at  15°  in  200  parts  of  alcohol  of  sp.  gr.  0*85  (Kalbruner), 
abundantly  in  boiling  alcohol,  —  so  that  the  solution  forms  a  solid  mass 
on  cooling.  (Ohme.)  Sellable  in  t^r.  (Mulder.)  Dissolves  in  warm 
acetic  acid,  whence  it  is  precipitated  by  winter,  Insolable  in  dilute  aoetic 
acid.     (Kalbruner.) 

Terbromomositylene  C"Bi»h9  (ix,  19). 


CKhrim^uckw  C**C1*H» 

Oil  from  Thymol  C"cra". 

Lallemand.    Compt.  rend,  43,  375;  Ann.  Pharm.  101,  125;  N.  Ann. 
Chim.  Pkys.  49, 148;  Ann,  Fharm.  102,  124. 

When  30  or  40  grammes  of  thymol  contained  in  a  retort  is  treated 
with  excess  of  chlorine,  a  viscid  product  is  formed,  which,  on  exposure 
to  the  sun,  and  afterwards  on  distillatioq,  gives  off  propylene-gas  (C^H*^, 
and  yields  a  distillate  of  solid  terchlorotoluenol  (C^^H^Gl'O^)  whicn  boils 
at  270^  apd  a  liquid  boiling  at  365'.  This  Uquid  oontaina  C'H3i*H'<' 
a^d  is  probably  (ber^fore  (lioliloride  of  cnifiol 
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IfUro-nudeus  C"XH". 

^       Nitrocumol. 

C^»NH»0*  =  C"XH». 

Cahours.     Compt,  rend,  B4,  /l»52;  26,  315. 

Nicholson.     Ann.  Fharm,  65,  58;  Chem.  Soc.  Qu.  J.  1,  2. 

KiTTHAUSBN.    /.  ^.  Chem.  61|  79i  Fharm.  Centr.  1854|  350. 

Niiroeumiy  CumSne  niirique,  Niirocume. 

Formation.     From  oumol  and  fumiDg  nitric  acid  (p.  340). 

Preparation.  Cumol  is  dissolved  in  fuming  nitric  acid,  whereupon 
the  mixture  becomes  hot  and  gives  off  abundance  of  red  vapours,  apd  the 
nitrocumol  is  precipitated  as  a  heavy  oil  on  the  addition  of  water. 
(Nicholson.) 

Froperties.  Yellowish  oil,  having  a  fainter  and  less  agreeable  odour 
than  nitrobenzoL     (Ritibausen.) 

By  etdphureUed  hydrogen  in  presence  of  alcohol  and  ammonia^  it  is 
converted  into  cumidine.     (Cahours,  Niobokqn.) 

Mltrom68ll3^eBe  c»*XH»  («,  20). 


mhxhnucleus  C"X«H» 

Binitrocuiaol. 

C"N»H'W  :=  C»X«H>«. 

Cahours.     Oompt.  rend.  24,  552;  26,  315. 
RiTTHAUBBN.    /.  pr.  Chem.  61,  79. 

BhUtroettme,  Cumime  bhuMque. 
Fomuition  and  Preparation  (p>  346) 

Crystallises  from  alcohol  in  white  laminaa.     (Ritthansen.) 
Bydrosvlphale  of  Amm/mia  readily  conyerts  it  into   nitrocumidine. 
(Cahours.)      It  is  insoluble  in  caustic  alkaline-leys,  but  dissolves   in 
alcoholic  potash,  and  is  converted  thereby  into  nitrotoluol.     Hydrochloric 
acid  precipitates  brown  flakes  from  the  solution.    (Ritthausen.) 

Binitromesitylene  C"X«HW(ix,  20), 
Tendtromesitylene  c^KW  (u,  ii). 
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Gnmidine. 

C"NH"  =  C«NH«  H*. 

Cahours.     (1847.)    Conijyt.  rend,  24,  557;  26,  315;  30,  321. 

Ed.  Chambers  Nicholson.  Ann.  Pliaj'ni,  65,  58;  Chem,  Soc.  Qu.  J,  1,2. 

A.  W.  HoPMANN.    Ann.  Pliarm.  66,  145;  74,  15. 

KiTTHAUSEN.     J.pr.Chem.  61,  79;  Phai^m,  Oentr.  1854,  350. 

Church.    PhU,  Mag,  [3]  9,  454. 

CumidiUf  Cumine, 

Discovered  by  Cahours,  investigated  by  Nicholson. 

Formation  (p.  .347.) 

Preparation,  Nitrocumol  is  dissolyed  in  alcohol  and  the  solation  is 
saturated,  first  with  ammonia,  then  with  sulphuretted  hydrogen.  After 
:i  few  days,  when  a  large  quantity  of  sulphur  has  heen  deposited  and  the 
odour  of  sulphuretted  hydrogen  is  no  longer  perceptible,  sulphuretted 
hydrogen  is  again  passed  through  the  solution  and  the  liquid  is  distilled, 
whereby  the  decomposition  of  the  sulphuretted  hydrogen  is  accelerated; 
and  this  treatment  is  repeated  till  the  whole  of  the  nitrocumol  has  disap- 
peared. The  alcohol  and  hydrosulphate  of  ammonia  are  then  removed 
by  distillation  ;  the  residue  is  dissolved  in  hydrochloric  acid ;  the 
liquid  filtered  from  the  sulphur  is  evaporated  till  it  solidifies  in  a 
crystalline  mass  on  cooling;  and  the  boiling  solution  of  hydrochlorate 
of  cumidine  is  treated  with  potash  to  separate  the  base,  which  rises  to 
the  top  of  the  liquid  as  an  oily  layer.  This  oil  is  rectified  and 
supersaturated  with  a  concentrated  solution  of  oxalic  acid ;  the  liquid 
is  evaporated  to  dryness;  the  residue  dissolved  in  boiling  alcohol;  and 
the  solution  treated  with  blood-charcoal:  the  filtrate,  on  cooling  deposits 
]>erfectly  pure  colourless  prisms  of  oxalate  of  cumidine.  This  salt  is 
dissolved  in  water;  the  solution  decomposed  by  potash;  and  the  layer  of 
oil  which  rises  to  the  surface,  is  removed  with  a  pipette,  dried  over 
chloride  of  calcium,  and  rectified.     (Nicholson.) 

Properties.  Pale  yellow,  or  when  recently  distilled,  nearly  colourless 
oil,  of  sp.  gr.  0-9526.  Refracts  and  disperses  light  strongly.  When 
cooled  by  a  mixture  of  ice  and  salt,  it  solidifies  in  a  mass  of  square 
plates,  which  quickly  melt  again  as  the  temperature  rises.  (Nicholson 
once  obtained  these  plates  in  winter  without  the  use  of  a  freezing  mixture,  and  then 
they  remained  solid.)  Dropped  Upon  paper,  it  forms  a  grease-spot  which 
gradually  disappears.  In  contact  with  platinum-wire,  it  boils  constantly 
at  226°,  when  the  barometer  stands  at  0761  met.  Has  a  peculiar  odour 
and  burning  taste.  Neutral  to  turmeric  and  red  litmus  paper.  Colours 
pine-wood  intensely  yellow  (like  aniline  and  toluidine)  but  does  not 
exhibit  the  reaction  of  aniline  with  chloride  of  lime.     (Nicholson.) 
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NicholBon. 

18  C  108     ....    80-00     79-82 

N 14    ....     10'37     10-67 

13  H 13     ....      9  63    9-66 

CWNH» 135     ....  100-00     100-15 

* 

Decompositions,  1.  Camidine  exposed  to  the  air,  eren  for  a  few 
minutes  only,  tarns  yellow  and  then  dark  red,  especially  if  warmed.  — 
2.  The  vapour  burns  with  a  yellow,  very  fuliginous  flame.  —  3.  It  is 
violently  attacked  by  chlorate  of  potash  and  hydrochloric  acid  and  con- 
verted into  a  brown  viscid  mass,  which  smells  strongly  like  terchlorocar- 
bolic  acid,  and  is  dissolved  by  alcohol,  leaving  a  residue  of  chloranil.  — 
4.  By  bromine  it  is  converted,  with  rise  of  temperature  and  evolution 
of  hydrobromic  acid,  into  a  solid  mass  which  is  insoluble  in  water, 
but  soluble  in  alcohol  and  ether,  crystallises  in  white  needier,  and 
is  perhaps  terbromocumidine  (C^^NH^^Br^V  —  5.  Strong  nitric  acid  dis- 
solves cumidine  with  splendid  purple  colour,  and  water  added  to  the 
liquid  throws  down  flakes  which  appear  to  be  an  acid.  —  0.  Dry 
chromic  acid  becomes  very  hot  in  contact  with  cumidine,  but  docs 
not  set  it  on  fire.  —  7.  In  phosgene-gas,  cumidine  is  immediately  con- 
verted into  a  crystalline  mass,  which  separates  from  alcohol  in  long 
crystals  like  nitre  :  probably  carbocumidine,  C"NH",CO.  —  8.  Cumi- 
dine dissolves  in  bisulphide  of  carbon,  and  then  gives  off  a  largo  quantity 
of  sulphuretted  hydrogen;  water  added  to  the  solution,  throws  down 
after  a  long  time,  a  quickly  solidifying  oil,  which  ciystallises  from  alcohol 
in  long  needles:  probably  snlphocarbocumidine,  C"NH^',CS,  correspond- 
ing to  the  aniline-compound.  (Nicholson.)  —  9.  When  dissolved  in 
water,  it  is  converted  by  cyanogen  gas  into  cyanocumidine.  (Hofmann.) 
— 10.  With  anilocyanic  acid,  it  immediately  solidifies  to  a  solid  crystal- 
line mass,  probably  carbanilide-oarbocumidine  :  C"H'NO'  -fC^^NH^*  = 
C»J^H"0».     (Hofmann.) 

Combinaiums.  Cumidine  dissolves  very  sparingly  in  water;  very 
easily  in  bisulphide  of  carbon. 

With  Acids,  —  Camidine  is  a  very  weak  base.  It  precipitates  sesqui- 
oxide  of  iron  from  ferric  salts.  It  does  not  precipitate  alumina  or  zinc- 
salts.  Its  salts* crystallise  very  easily,  and,  with  the  exception  of  a  few 
double  salts  containing  chlorides  of  the  heavy  metals,  are  colourless,  but 
turn  reddish  on  exposure  to  the  air,  or  when  dried  at  a  very  high  tem- 
perature. They  have  an  acid  reaction  and  are  anhydrous,  like  the  suits 
of  aniline.  From  concentrated  solutions  of  cumidine-salts,  alkalis 
separate  the  cumidine  in  dark  oil-drops,  and  from  dilute  solutions  in  tiie 
form  of  a  curd.  All  the  salts  of  cumidine  dissolve  in  water,  but  better  iu 
alcohol.     (Nicholson.) 

Phosphate  of  Cumidine  crystallises  readily. 

Sulphate  of  Cumidine,  '^  "When  cumidine  is  dissolved  in  boiling  dilute 
sulphuric  acid,  the  solution  solidifies  on  cooling,  in  a  crystalline  masB, 
which  may  be  obtained  perfectly  pure  by  recrystallising  with  animal 
charcoal. 

Inodorous j  has  an  unpleasantly  bitter  taste.     At   100''  it  gives  off 
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tbe  odour  of  cnmldine,  and  assnmes  a  reddish  colour,  without  fnrtlier 
alteration,  DissdlvW  sparingly  in  cold  water,  mucb  more  readily  m 
alcohol. 

Kifholion. 

18  C  108  ....    58-70    58-66 

N 14  ....  7-61 

14  H..; ; 14  ....       7-60     7-94 

O 8  ....  4-35 

SO< 40  ....    21-74    fel-77 


C»NH",HO,SO« ..;.  184    .;..  10000 

Hydriodate  of  Cumidme  crystallises  readily :  it  appears  to  be  the 
most  soluble  of  the  cumidine-salts. 

.  Hydrobi'omate  of  Cumidine  crystallises  readily. 

ffydroehlorcUe  of  Cumidine.  r-  The  combination  of  cumidine  with 
hydrochloric  acid  is  attended  with  evolution  of  heat.  The  salt  crystal- 
lises from  water  and  alcohol  in  large,  colourless,  inodorous  prisms  which 
turn  red  in  the  air  when  moist  It  does  not  undergo  any  alteration  at 
100°,  but  melts  and  sublimes  when  strongly  heated. 

VUkohom 
18  C     ;... 108      :,..     62-97     ..;.....    62-»4 

14  Kl    14      ..;.      817    S'U 

CI    35-5  ....    20-69     20-67 


C«NH»  HCl  ...;  171-5  :;::  10000 
Hydrojluaie  of  Cumidine  crystallises. 

Nitrate  of  Cumidine,  —  When  cumidine  is  dissolted  in  dilate  nitric 
acid^  the  liquid  becomes  filled,  on  cooling,  with  long  needles,  which  are 
colourless,  if  the  acid  used  was  not  too  strong.  The  salt  remains  unal- 
tered at  100°<    It  is  soluble  in  water  and  in  adcehol. 

« 
Nklioliori* 

18  C  :.. 108  :...  5454    ..;.:..,    54'52 

2  N 28  ...:  14-15 

14  H 14  ....      7-07    ....i...      7-37 

6  O , 48  ....  24-24 

C«NH»,HO,NO»..;  198    ;:.,  10000 

Sulphate  of  copper  forms  with  alcoholic  cumidine^  a  precipitate  of  a  fine 
green  colour. 

ProtocJdoride  and  Cyanide  of  Mercury^  form  with  alcoholic  cumidine, 
white  crystalline  precipitates  which  are  decomposed  by  boiling  water. 

With  Terehloride  of  Gold,  alcoholic  cumidine  forms  a  violet  precipitate 
which  dissolves  with  violet  colour  in  a  larger  quantity  of  alcohol. 

Chloroplatinatt  of  CWic^tntfi— ^When  a  warm  aqueoua  aolutioii  of 
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bydrochlorate  of  oumidine  is  mixed  with  excess  of  bichloride  of  platinum, 
the  liquid  on  cooling,  depOditH  loilg  jell^w  needle^  which  may  be  obtained 
pure  by  washing  with  cold  water. 

The  (talt  becomes  darker  at  100°,  without  further  alteration,  and  at  a 
stronger  heat,  gives  off  bydrochlorate  of  cumidine,  and  leaves  a  residue  of 
platinum.  It  is  decomposed  bjr  boiling  wkt^r.  Alcohol  dissolves  it  in 
large  quantity,  and  the  solution  yields  after  a  while,  dark  red  oil-drops, 
which,  after  the  alcohol  has  evaporated^  solidify  in  a  erystelliae  mass  of 
splendid  orange-yellow  colour. 

Nicfaolfldiit       ehiMi. 

18  C  108   ....  31-65  31-38 

N  14   ....   4-12 

14  H  14   ....   4-12  4-48 

Pt  98-7  ....     28-90     28-89    ....    28-89 

3  a  106-5  ....     31-21 

C«NH«  HCl,PtCP    341-2  ....  10000 

With  Biehloiide  of  FaUcuIiumf  bydrochlorate  of  cumidine  forms  a 
double  salt,  resembling  the  platinum-salt  in  appearance. 

AeetaU  of  Oumidine  crystallises  readily. 

Oxalate  of  Cumidine.  —  Cumidine  forms  with  oxalic  acid  a  neutral  and 
an  acid  salt,  which  are  both  crystallisable  but  cannot  be  separated;  when 
subjected  to  dry  distillation,  they  yield  a  slightly  crystalline  mass,  which 
dissolves  sparingly  in  alcohol  and  exhibits  the  relations  of  oxy cumidine. 
(Nicholson.) 

Cumidine  dissolves  very  easily  in  wood-gpirity  alcohol^  ether^  9Jidi  fatty- 
oils,     (Nicholson.) 


Panrolinei 

C»NH»  =  C»NH",H«. 

C.  Greville  Williams.   Chem,  Soc,  Qu.  J.  7,  97;  J.pr,  Chem,  62,  467; 
N.  Ann,  Chim.  Fhys.  45,  493. 

Source.    In  naphtha  from  Dorsetshire  shale,    (p.  148.) 
The  portion,  boiling  above  200°,  of  the  bases  obtained  by  the  process 
described  at  page  148,  3  of  this  volume,  is  collected  apart. 

Gr.  Willinns. 

18  C  108  ....  80-00  80-70 

N 14  ....  10-37 

13  H 13  ....   9-63  8'79 

—  —         — ■ 

C^NH" 135  ....  10000 

laomerio  with  Cumidinet    Homologous  with  collidine« 
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OxyagthnucUua  C"N»H*0*. 

Acid  from  Naphthylamine. 

C"N»H»0«  =  C"N*H«0*,0*. 

GAKAfit  A  Chiozza.    Ann.  Pharm.  99,  240;  «7.  pr.  Chem.  70, 125. 

Formation.  By  the  action  of  nitrous  acid  on  naphtbylamine  or 
nitrate  of  naphthylamine. 

FreparaUo7i,  Nitric  acid  gas  is  passed  into  naphthylamine  moistened 
with  water  (nitrogen  being  tliereby  evolved)  till  the  mass  acquires  a 
yellowish  brown  colour;  the  whole  ia  heated  to  the  boiling  point,  and 
left  to  itself  till  the  brisk  evolution  of  gas,  which  continues  several  hours 
after  cooling,  has  ceased;  the  resulting  brown  powder  is  collected  on  a 
filter,  washed  with  water  and  dissolved  in  boiling  alcohol,  and  water  is 
added  to  the  solution  as  long  as  orange-yellow  flakes  continue  to  fall 
down;  these  may  be  repeatedly  crystallised  from  alcohol. 

Properties,     Reddish  brown  needles,  consisting  of  microscopic,  trana- 

f>arent,  yellow  laminae.      Colours  the  skin  and  the  tissues  yellow.     Sub> 
imes  without  detouating. 


18  C 
2N 
6H 
80 


Ganahl. 

lOS 

•■••       vJa  4       t.« 

52*80 

28 

....     13-6    ... 

12-50 

6 

2'Q 

3-26 

64 

....    31-0     ... 

31-44 

CWN'H^O*  206    ....  100-0    100  00 

With  ammonia,  when  the  solution  is  left  to  evaporate,  it  forms  a  salt 
which  crystallises  in  yellow  laminsa  and  dissolves  easily  in  boiling  water. 
The  ammonia  salt  forms  a  lemon-yellow  precipitate  with  potash  and  soda 
and  orange-yellow  with  baryta  and  lead  salt.  With  nitrate  of  silver  it 
forms  an  orange-yellow  precipitate  containing  83*33  per  cent,  of  stiver 

(Ci8Nm«AgOS  =  34-50  Ag.) 

The  acid  is  soluble  in  et?ie7\ 


NUroazo-nwdem  C^^NXRw. 

Nitrocumidine. 

C"N»H"0*  =  C»NXH^H». 
CAHOuns.     Cdmph  rend.  24,  557;  20,  315. 

Nitrocumine, 

Formation  and  Preparation.  Binitrocumol  dissolved  in  alcohol  is 
treated  with  hydros ulphate  of  ammonia,  complete  decomposition  quickly 
ensuing. 
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PropeHies.  Yellow  crystalline  scales  which  melt  below  100°,  and 
solidify  in  a  radiating  mass  on  cooling.  The  compound  exerts  a  slight 
but  distinct  alkaline  reaction  on  test-paper. 


18  C  

2  N 

108 

28 

....  60-00  ... 
....  15-56  ... 
....   6-67  ... 
....  17-77  ... 

Cahours. 

59-79 

15-71 

12  H 

12 

6-63 

4  O 

.32 

17-87 

(m^wH>* 

....  ISO 

....  100-00  ... 

10000 

Decompositions.  1.  Partially  decomposed  by  distillation;  neverthe- 
less the  greater  part  passes  over  nnaltered.  —  2.  Bromine  acts  violently 
upon  it,  converting  it  into  a  crystalline  prodnct  which  is  no  longer  basic.  — 
3.  It  is  not  altered  by  chloride  of  benzoyl  at  ordinary  temperatures,  but 
between  50°  and  60°  it  is  converted,  with  violent  action,  into  a  crystalline 
product,  which  when  dissolved  in  alcohol,  after  being  washed  with  acid, 
alkaline,  and  pure  water,  crystallises  in  snow-white  needles,  containing 
C«N«H"0«  =  C"H»0»,C|»N»H"0*,  corresponding  therefore  to  benzamide 
and  benzanilide.  —  4.  With  chlonde  of  cumyl  and  chloride  of  cinnamyl,  it 
forms  products  similar  to  that  with  chloride  of  benzoyl. 

Comhtnations,  Nitrocnmidine  is  insoluble  in  water.  It  neutralises 
acids  completely,  even  the  strongest,  forming  salts  which  crystallise  well. 
These  salts,  if  exposed  to  air  in  the  moist  state  or  in  solution,  decompose 
quickly,  assuming  a  greenish  blue  colour. 

Sulphate  of  Nitrocnmidine,  —  Obtained  by  dissolving  nitrocnmidine 
in  hot  dilute  sulphuric  acid,  and  leaving  the  solution  to  cool  slowly. 
Long  needles  having  a  strong  lustre.  May  be  pulverised.  Contains 
C"N»H»H)*,SO^  -f  2Aq. 

Hydrochlorate  of  Nitrocumidine.  —  The  saturated  solution  yields  by 
slow  cooling,  white  silky  needles,  which  in  the  dry  state,  are  composed  of 
C"N»H»0*,HC1.  +  2Aq. 

Oxalate  of  Nitrocumidine.  — Slender  needles. 
Nitrocumidine  dissolves  readily  in  alcohol  and  in  ether. 

Nitromesidlne  c»«N2HKH  -  c"nxh»«h«  [ix,  21]. 


Conjugated  compound  containing  a  nucleus  derived  from  2  At.  C**NH". 

Gyanocumidine. 

C"N*H««  =  C»Cy»Ad»H««,H*. 

A.  W.  HoFHANN.     (1848.)    Ann.  Pharm.     66,  145. 

Formation  (p.  349). 

The  alcoholic  solution  of  cumidine,  saturated  with  cyanogen  gas, 
quickly  deposits  long  needles,  which  are  easily  purified  by  recrystallisa- 
tion  from  alcohol. 

VOL.  XITI.  2   ▲ 
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HoAnaim. 

40  C  240    ....    74-53    74*33 

4N 56    ....     17-40 

26  H 26    ....      807     832 

C«N<H»   322     ....  10000 

Hofmann  adopts  the  simple  formula  C3i'N3H^'>  bat  acoor&g  to  page  359,  yoL  xi, 
this  formala  ought  to  be  doubled. 

Cyanocnmidine  forms  with  hydrocJdariG  add  a  salt  nearly  insolable 
in  water. 

It  diasolves  in  alcohol  more  readily  than  cyananiline. 


Primary  Jfucleui  C**H". 
Oxygen^ud€\iM  C"H*«0*. 

Veratric  Acid- 

CWH'^*  =  0»HW0*,0*. 

C.  Merck.     (1839.)    Ann.  Pharm.  29,  188. 
A.  ScHROTTER.    Ann.  Pharm,  29,  190» 
W.  Merck.     Campt.  rend,  47,  36. 

J>MC0vere4  by  C.  Merck  in  sabadiUa  saed. 

Preparation,  Sabadilla  seeds  are  exhaasted  with  alcohol  containing 
sulphuric  acid;  the  filtered  tinctnre  is  mixed  with  hydrate  of  potash  and 
again  filtered;  the  alcohol  distilled  ofi*;  the  separated  Feratrin  collected; 
and  the  mother-liquor  supersaturated  with  sulphurio  acid  :  the  acid  then 
crystallises,  either  after  standing  for  a  few  hours,  or  at  all  events  after 
the  liquid  has  been  evaporated  to  one-half  its  bulk  and  filtered  from  the 
gypsum.  The  acid  is  washed  with  cold  water  and  dissolved  in  boiling 
alcohol,  and  the  solution  is  digested  with  animal  charcoal  free  from  lime, 
then  filtered  and  left  to  crystallise.     (C.  Merok.) 

Properties.  Colourless  needles  and  four-sided  prisms.  Reddens  lit- 
mus-paper. When  heated,  it  gives  off  water,  becomes  dull,  melts 
to  a  colourless  liquid  and  Tolatiiizes  without  decomposition.  Heated  in 
a  glass  tube,  it  yields  a  crystalline  sublimate  and  vapours  which  redden 
litmus.     (C.  Merck.) 


18  C     

10  H 

108 

10 

....     59*34     .. 
....       5*49     .. 

....        uv'l/         ... 

Scfardtter.     M.  Merck. 

59-13     ....     58-74 

5*49     ....      5-62 

8  O     

64 

35-38     ....     .35-64 

C«HWO« 

182 

....  10000     .. 

100-00     ....  10000 

DecompO$itionM,     1 .  The  add  does  not  appear  to  be  decomposed  b j  strong  nltrle 
acid.    (C.  Merck.)    It  dissolves  in  monohydrated  nitric  acid,  and  is  prtcipi* 
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taidd  by  waUr  aa  nitrorenUric  acid.  (M.  Merok.)  •»  8.  It  doM  not  appear 
to  bo  deoompoaed  by  faming  oil  of  vitriol.  (C.  Mecck.)  —  8.  NUivsulphtnie  acid 
gives  it  a  fine  yellow  colour.  ^C.  Merck.) — 4.  It  is  violently  attacked 
by  bromine  and  chlorine^  forming  nnciystal Usable  greasy  substitution- 
products.  (M;  Merck.)  —  5.  It  does  not  appear  to  be  altered  by  pentachloride  of 
pbospbonu.  (M.  Merck.) —  6.  Distilled  with  baryta^  it  is  resolved  into  veratrol 
and  carbonic  acid.     (M.  Merck.) 

C»HMO«  +  2BaO  «  C»H»0*  +  2(BaO,CO>). 

ConMnaUons.  The  acid  dissolves  sparingly  in  cold  water,  more 
readily  in  boiling  water,  separating  out  on  cooling  aa  a  white  crystalline 
powder. 

It  combines  with  bona.  The  potash  and  soda  salts  are  <nrystalli6able, 
non>deliquescent,  and  soluble  in  water  and  alcohol.  The  ammonia-salt 
forms  with  neutral  acetate  of  lead,  a  white  precipitate  soluble  in  water 
and  in  alcohol.     (C.  Merck.) 

Verairaie  of  Silver. — Obtained  by  mixing  the  solution  of  the  ammonia- 
salt  with  nitrate  of  silver,  as  a  white  bulky  precipitate  soluble  in  ammonia 
(Schrotter), also  in  water  and  in  alcohol  (0.  Merck);  it  is  decomposed  by 
boiling  water  (Schrotter). 

Schrotter.    W.  Merck. 
mean. 

18  C    ..*. 108  ....  37-36    36-78 

9H  9  ....  3-11     319 

Ag 108  ....  37-39 37-17  ....  37*72 

8  O : 64  ....  22J4  22-86 

CWH»Ag08   289-1  ....  10000    10000 

Veratric  acid  dissolves  in  alcohol,  very  abundantly  at  the  boiling 
heat.    It  is  insoluble  in  ether. 


Veratrate  of  Ethyl. 

C«H^*0»  =  C*H»0,C"H»0'. 

Will.    Ann.  Pkarm.  37, 198. 

Veratric  ether,  Veratrumsaure-iBthmr,  Veratrum'mneeter. 

A  warm,  moderately  concentrated  solution  of  veratric  acid  in  strong 
alcohol  is  saturated  with  hydrochloric  acid  gas  (if  the  solution  is  too 
strong,  part  of  the  acid  separates  out  unaltered  when  the  gas  is  passed 
through  it);  the  hydrochloric  acid  and  chloride  of  ethyl  are  distilled  off, 
and  the  residue  is  mixed  with  water.  Veratric  ether  then  separates  as  a 
thick  oil,  which,  after  being  washed  with  dilute  carbonate  of  soda^ 
gradually  solidifies  and  may  then  be  dried  over  oil  of  vitriol  in  vacuo. 

Properties.  Solid,  radio-crystalline,  easily  friable  mass.  Crystallises 
from  alcohol  by  spontaneous  evaporation  in  shining  needles  united  in 

2  A  2 
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stellate  groups.  Melts  at  42°  when  heated  under  water,  and  solidifies  on 
cooling.  Sp.  gr.  I '14 1  at  18°.  Nearly  inodorous;  has  a  somewhat  bitter 
slightly  aromatio  taste. 


22  C  

14  H 

14 

....     62*86    .... 
....      6*66 
....     30*48     .... 

Will. 

....     62-85 
....      6-62 

8  O 

60 

....     30-53 

C*H»0,C»»HW    ....  210     ....  100-00    100-00 

The  ether  cannot  he  volatilised  without  partial  decomposition.  Boms 
with  a  yellow  flame  when  heated  in  the  air.  Gives  off  vapour  of  alcohol 
when  heated  with  potash. 

Nearly  insoluhle  in  water,  easily  soluble  in  alcohol. 


Oxynitro-nucUus  C»«XH«0*. 

Nitroveratric  Acid, 

W.  Merck.    CompL  rend,  47,  36. 

FmtMtion  (p.  354). 

Crystallises  from  alcohol  in  small  yellow  laminop. 


18  C  

9  H 

....  108 
....     14 

....    47-57    .. 

....      6-16    .. 

3-96    .. 

....    42-31     .. 

M.  Merck. 

47-30 

6-78 

4-53 

12  O  

....     96 

41-39 

C«XH»0» .... 

....  227 

....  100-00    .. 

100-00 

When  boiled  with  concentrated  nitric  acid,  it  is  converted  into 
binitroveratric  acid,  which  is  difficult  to  separate  from  the  nitroveratric 
acid. 

Sparingly  soluble  in  water,  easily  in  alcohol. 


Appendix, 

Veratrol. 

W.  Merck.    Compt,  rend,  47,  37. 

Formation  (p.  355). 

When  1  part  of  veratric  acid  is  gently  heated  in  a  retort  with  3  parts 
of  baryta^  a  violent  action  takes  place  and  veratrol  passes  over. 
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Propertiei.  Colourless  oil  haviDg  an  agreeable  aromatic  odour,  soli* 
difyiDg  at  15''  and  boiling  from  202"^  to  205  .     Sp.  gr.  1086  at  5^ 

Decompoiitians.  1.  Veratrol  is  riolently  attacked  by  strong  nttrie 
aeidf  and  conyerted,  first  into  yellow  laminsd  of  veratrol^  afterwards  into 
binitro veratrol.  —  2.  Bromine  acts  yiolently  npon  it>  giving  off  hydro- 
bromic  acid,  and  conyerting  it  into  a  crystalline  mass,  from  which  bibro- 
moveratrol  may  be  separated  by  repeated  crystallisation.  If  the  action 
of  the  bromine  be  continued,  nncrystallisable  products  are  formed,  ncher 
in  bromine.  —  3.  Chlorine  acts  like  bromine,  forming  at  first  a  crystal- 
lisable  product,  afterwards  a  greasy  mass.  —  4.  It  is  not  altered  by  penta- 
chloride  of  phosphorus,  weak  acids^  or  hydrochloric  acid.  —  5.  Potassium  placed  upon 
veratrol  becomes  surrounded  with  a  jelly,  without  perceptible  evolution  of  hydrogen.  — - 
6.  Veratrol  is  not  altered  by  alkalis,  by  bisulphite  of  soda,  or  nitrate  of  silver. 


Binitroveratrol. 


W.  Merck.    CompL  rend.  47,  88. 
Formation  \  see  above. 
Beautiful  long  yellow  needles. 


H.  Merck. 

16  C  96  ....  4210  41-22  to  42-31 

2  N  28  ....  12-28  11-69 

8H  8  ....  3-51  3-46  to    4-02 

12  O  96  ....  42-11  


C»X«H«0* 100    ....  100-00 


Bibromoveratrol. 

C"Bi*HK)*. 
W.  Merck.    CompU  rend,  47,  38. 

Formation :  see  above. 

Crystallises  from  alcohol  in  fine  prisms,  which  melt  at  92**,  and  vola- 
tillise  without  decomposition  at  a  higher  temperature.  They  contain 
54-17  p.  C.  Br.  (Calc.  54-05  p.  c.) 

Insoluble  in  water.    Easily  soluble  in  alcohol  and  in  ether. 
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Oxyamidogen-nucleuB  C^*AdH'0*. 

TyroBine. 

LiEBiG.    (1846.)    Ann,  F/iarm.  57,  127;  02,  269. 

Warren  de  tA  Rub.    FhiLMag.  J.  29,  145;  Ann.  J*Iuirm.  64,  35; 

2£€M,  C/iem,  Soc,  S,  478. 
Bopp.     Ann,  Fhaiin,  69,  20. 
HiNTBRBERaER.    Ann,  Pharm,  71,  72. 
Streoker.    Ann.  Pharm.  73,  70. 
PiRiA.     Ann,  Pharm,  82,  251. 
Alex.  Mdller.    J.  pr.  Chem,  57,  162. 
Leyer  u.  Koller.     Ann.  Pharm.  83,  332. 
Wittstein.    Vierteljahrashrtfl  f.  pr.  Pharmacie  3,  348,  485;  Lieb.  Kojyp* 

1854,  656. 
Frerichs  u.  Stadeler.     Mailer's  Archiv,  fur  Anatomic  und  Physiologie 

1854,  382;  CJiem.  Gentr.  54,  861;  Lieb.  Kopp.  1854,  «75;  Verhandi, 
der  naturforsch.  GeselUch.  in  Zurich  iv,  Juli,  1855;  Lieb.  Kopp. 

1855,  729;  Mutter's  Archiv.  1856,  37;  Lieb,  Kopp.  1856,  702. 
R.  Hoffman.     Ann,  Pharm.  87,  123. 

Gorup-Besanez.     Ann.  Phann,  98,  13. 

ScHEBER.     J,  pr.  Chem.  70,  406. 

C.  WicKE.     Ann,  Pharm,  101,  314;  J.  pr.  Cliefih.  71,  187. 

From  rvpdCf  cheese. 

Sources.  In  cocliineal.  (De  la  Rue.)  In  the  pancreas  of  man  and  of  the 
lower  animals.  (Frericbs  and  Stadeler.)  Gorup-Bcsanez  found  tyrosine  only 
once  in  the  pancreas  of  the  ox.  In  human  liver  (Scfaerer,  Virchow's  Arch, 
10,  228,  Lvb.  Kopp.  JaJitesber.  1856,  708);  not  in  healthy  but  in  dia* 
eased  liver,  as  in  variola  and  tjplius,  in  ncute  atrophy  (in  this  case  also  in 
the  urine);  in  the  latter  disease,  the  tyrosine  separated  in  the  crystalline 
form  among  the  detritus  of  the  disintegrated  liver  cells^  as  also  in  the 
liver  of  a  woman  who  died  of  stoppage  of  the  ductus  choUdochuSy  attended 
with  comatose  symptoms.  (Frerichs  and  Stadeler.)  In  the  American 
ratan/iia-extract  a  substance  is  found  giving  the  reactions  of  tyrosine  and 
containing  the  same  amount  of  nitrogen.     (Wittstein.) 

Formation,  By  decomposing  casein  with  hydrate  of  potash  (Liebig), 
and  fibrin  or  albumin  with  hydrate  of  potash,  hydrochloric  or  sulphnrio 
acid.  (Bopp.)  By  melting  ox-horn  (Hinterberger),  birds' feathers,  hair, 
hedgehog'prickleSj  globulin  or  hsematin  (Leyer  and  Koller),  with  hydrate 
of  potash,  or  by  treating  these  substances  with  sulphuric  acid.  —  It  is 
formed  in  the  putrefaction  of  yeast.  Yeast  kept  for  tiro  or  three  teoaths  in 
open  or  in  closed  vessels  was  found  to  have  entered  into  stinkingf  putrefactios  and  liqve- 
fted  to  a  brown  mass,  from  which,  in  the  case  of  upptr-yeast  {Obfrh^t),  many  clialk* 
like  tyrosine  balls  had  deposited.  Pntrified  lower-yeast  {Unterhefe)  deposited  but  little 
tyrosine  on  dilution  with  water,  but  after  filtration  crystals  were  obtained  in  abundance. 
(AJex.  MUUer.) 

Preparation.  From  (7a«^. -— Well  pressed  cheese,  prepared  from 
milk,  either  fresh  or  curdled,  and  freed  as  much  aa  possible  from  adhering 
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batter,  is  fiised  with  its  own  weight  of  hydrate  of  potash  (or  with  sola* 
tion  of  potash  strong  enough  to  crystallise  on  cooling)  antil  hydrogen,  as 
well  as  ammonia,  is  eroWed  from  the  melting  mass;  the  mass  is  dissolved 
in  hot  water  and  slightly  sapersatarated  with  acetic  acid;  and  the  filtered 
liquid  IS  left  to  cool,  whereupon  needles  of  tyrosine  separate,  which  are 
purified  by  repeated  solution  in  water  containing  carbonate  of  potash,  and 
precipitation  with  acetic  acid.  (Liebig.)  To  purify  it  from  leucine,  when 
obtained  in  this  manner,  or  according  to  preparation  5  of  leucine  (xi,  428)^ 
it  is  recrystallised  from  hot  and  then  washed  with  cold  water.  It  still 
retains  some  Urown-red  matter,  to  remove  which,  the  solation  in  hydro* 
chloric  acid  is  treated  with  animal  charcoal,  decomposed  with  a  quantity 
of  acetate  of  potash  equivalent  to  the  amount  of  hydrochloric  acid,  and 
rapidly  filtered  (hoti  Gm.),  whereupon  the  filtrate  becomes  filled  with 
entangled  needles.  A  portion  of  the  tyrosine  remains  dissolved  in  the 
acetic  acid,  bat  the  rest  is  thereby  freed  from  ash  which  adheres  obsti- 
nately to  the  tyrosine  crystallised  from  neutral  solutions.  The  needles 
are  washed  with  cold  water,  and  once  more  crystallised.     (Bopp.) 

From  Horn,  —  I.  One  part  of  horn-shavings  is  boiled  in  a  fiask  with 
4  parts  of  oil  of  vitriol  and  12  parts  of  water  for  36  hours,  the  water  being 
replaced  as  it  evaporates;  the  liquid  is  supersaturated  with  milk  of  lime; 
the  paste  boiled  for  24  hours  in  an  iron  pot;  and  the  contents  are  discharged 
iuto  a  laree  linen  filter,  left  to  drain,  and  afterwards  pressed.  The  turbid 
liqnid  is  heated  to  boiling,  and  sulphuric  acid  is  added  till  it  reddons 
litmus;  it  is  then  filtered,  precipitated  with  a  mixture  of  neutral  acetate 
of  lead  and  a  little  basic  acetate  until  all  the  sulphuric  acid  used  in  excess 
is  combined  with  lead; -afterwards  boiled,  filtered,  treated  with  sulphu- 
retted hydrogen,  heated  with  the  precipitated  sulphide  of  lead,  and  again 
filtered;  and  the  slightly  coloured  filtrate  is  evaporated  to  the  crystallising 
point.  The  mother-liquor  is  decanted  from  the  resulting  crystals,  and 
further  evaporated  as  often  as  it  yields  crystals.  The  whole  of  the 
crystals  are  pressed  between  paper,  washed  with  alcohol  of  86  p.  c,  then 
with  a  little  water,  and  boiled  with  water  containing  a  yery  small  quan- 
tity of  potash  and  carbonate  of  potash;  the  liquid  is  filtered  from  the  car- 
bonate of  lime;  acetic  acid  added  to  the  filtrate  until  it  exhibits  an  acid 
reaction;  the  liquid  cooled  to  the  crystallising  point;  and  the  product 
recrystallised  from  boiling  water  with  the  aid  of  animal  charcoal,  until  all 
inorganic  matter  is  removed.  1  lb.  horn  yields  5  grammes  of  tyrosin. 
(Hinterberger.) 

2.  To  a  raixtare  of  3  litres  of  water  and  1300  grms.  of  oil  of  vitriol, 
heated  nearly  to  boiling,  500  grms.  of  horn-shavings  are  gradually  added; 
and  the  whole  is  boiled  for  48  hours,  then  diluted  with  water  and  neutra- 
lised with  hydrate  of  lime.  The  filtrate  is  boiled  for  an  hour  or  two  with 
milk  of  lime,  to  remove  a  substance  containing  sulphur  and  a  colouring 
matter,  then  filtered,  and  evaporated  at  a  temperature  near  the  boiling 
point  till  only  2^  —  8  litres  of  fluid  remain,  carbonic  acid  being  continu- 
ously passed  throngh  it  to  precipitate  the  lime  (the  precipitation  taking 
place  but  slowly);  after  which  the  liqnid  is  again  filtered  and  set  aside 
till  the  next  day,  the  tyrosine  then  crystallising  out.  The  mother-liquor 
on  further  evaporation,  yields  an  additional  quantity,  but  mixed  with 
lencine.  Should  the  liquid  not  deposit  any  tyrosine,  it  mnst  be  again 
heated,  and  carbonic  acid  once  more  passed  through  it  as  long  as  car- 
bonate of  lime  eontinnes  to  separate.    (Piria.)    C.  Wicke  uses  less  oil 


360   PRIMARY  NUCLEUS  OHV*  :  OXYAMIDOG£N*NUCLEUS  C"AdH70» 

of  vitriol  [how  macfa?];  boils  for  24  hours  only;  remoyes  the  free  sulphuric 
acid  by  lime;  then  concentrates  the  liquid  and  precipitates  the  lime  by 
oxalic  acid;  removes  the  free  sulphuric  [oxalic?]  acid  with  a  small  quan- 
tity of  oxide  of  lead;  and  precipitates  the  lead  by  sulphuretted  hydrogen: 
the  precipitated  sulphide  of  lead  serves  at  the  same  time  to  remove 
colouriug  matter. 

Fi'om  Cochineal.  —  Decoction  of  cochineal  is  precipitated  by  neutral 
acetate  or  basic  nitrate  of  lead;  the  liquid  is  filtered  from  the  carminate 
of  lead^  and  treated  with  sulphuretted  hydrogen;  and  the  filtrate  is 
evaporated  to  a  syrup,  whereupon  a  chalk-like  substance  separates. 
This  is  washed  with  cold  water,  and  several  times  recrystallised  froni 
boiling  water,  ultimately  with  the  aid  of  animal  charcoal.  The  separated 
crystals,  which  have  a  silky  lustre,  shrink  on  the  filter  to  a  paper-like 
mass,  also  having  a  silky  lustre.  300  parts  of  cochineal  yield  1  part  of 
tyrosine.     (De  la  Rue.) 

PropeHiea.  Snow-white  needles  having  a  silky  lustre  (pearly, 
according  to  Bopp)  (Liebig),  or  a  conglomerated  silky  mass  (paper-like 
after  drying,  according  to  De  la  Rue),  composed  of  slender  needles 
grouped  in  stars.  (Hinterberger.)  Thin,  delicate,  double  tufts.  (Soberer.) 
Very  bulky.     (Bopp.) 

De  la  Rue.  Hinterberger.  ^^^J^     MuUer. 

18  C 108  ....  59-66  59-41  ....  59-36  ....  59-14     ....  59-54 

N 14  ....  7-73  7-66  ....  7-88  ....  ....  7*95 

11  H 11  ....  6-07  6-29  ....  6-24  ....  612     ....  658 

6  0 48  ....  26-54  26-64  ....  2652  ....  ....  25-93 

Ci8NH"0«    ....  181     ....  100-00     100-00    ....  10000    ....  ....  10000 

Belongs  according  to  StKdeler,  to  the  salicene  series,  and  is  perhaps  C^H'NO|. 
+  C^^HB0^,2H0 :  consequently  glycocol-saligenin.     (Frerichs  and  Stadeler.) 

MUUer  analysed  tyrosine  still  containing  1*99  p.  c.4>f  ash,  which  was  deducted  in 
the  calculation, 

DecomposUiom.  X.  Tyrosine  is  decomposed  by  l^eat,  evolving  an 
empyreumatic  animal  odour.  (Bopp.)  — 2,  It  burns  without  residue  on 
platinum  foil,  emiting  an  odour  of  burnt  hair.  (Hinterberger.)  —  3.  With 
oil  of  vitriol,  it  forms  tyrosine-sulphuric  acid,  the  neutral  salts  of  which 
colour  sesquichloride  of  iron  violet.  If  tyrosine  be  placed  on  a  watch- 
glass;  one  or  two  drops  of  sulphuric  acid  added;  the  mixture  covered  and 
set  aside  for  half  an  hour,  and  then  diluted  with  water;  the  acid  saturated 
by  boiling  with  carbonate  of  lime,  and  the  liquid  filtered:  the  filtrate 
gives  with  a  few  drops  of  a  neutral  solution  of  sesquichloride  of  iron^  a 
rich  violet  colour,  similar  to  the  coloration  produced  by  salicylous-  acid. 
(Piria.)  Tyrosine  acquires  a  transient  red  colour  when  oil  of  vitriol  is 
poured  upon  it;  if  the  liquid  be  heated  for  some  time  to  200°,  then 
diluted  with  water  and  neutralised  with  baryta,  the  filtrate  yields  on 
evaporation  an  amorphous  and  a  crystalline  salt  of  tyrosine-sulphuric 
acid,  the  former  dissolving  readily  the  latter  with  difficulty  in  cold  water. 
(Frerichs  and  Stadeler.)  — 4.  It  dissolves  in  bromine  water,  which  it  deco- 
lorises; on  evaporation  a  brown  crystalline  residue  remains;  the  solutioa 
when  distilled  becomee  brown^  and  yields  a  milky  distillate  having  an  odour 
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sligbtlj  resembliDg  that  of  bitter  almond-oil.  (C.  Wicke.)  —  5.  Tyrosine 
is  transformed  by  moist  chlorine  into  an  uncrystallisable  resin,  readily 
Eolable  in  absolute  alcobol.  (Wicke.) —  6.  Suspended  in  "water,  it  dis- 
solves, with  erolation  of  gas,  when  nitrons  acid  is  passed  into  the  liquid; 
the  pale  yellow  solution,  neutralised  with  carbonate  of  baryta  and  freed 
from  excess  of  baryta,  deposits  on  evaporation  a  reddish  yellow  salt, 
which,  after  drying  over  oil  of  vitriol,  still  gives  off  7'1  p.  c.  of  water  at 
100°,  and  then  contains  57*8  p.  c.  Ba,  (Wicke.)  —  7.  Dissolves  in  nih^ 
acid  with  evolution  of  gas ;  the  solution  leaves  on  evaporation  crystals 
of  a  peculiar  acid  (De  la  Rue);  oxalic  acid.  (Strecker.)  If  the  nitric 
acid  becomes  heated,  a  violent  action  sets  in,  often  attended  with  separa- 
tion of  charcoal  and  destruction  of  the  acid.  (De  la  Rue.)  Common 
nitric  acid  rapidly  dissolves  tyrosine,  forming  a  yellow  solution,  red 
fumes  beginning  to  escape  after  a  few  moments;  nitrate  of  nitrotyrosine 
then  separates  as  a  yellow,  crystalline  powder.  Boiling  nitric  acid  forms 
oxalic  acid  only.  (Strecker.)  Tyrosine  evaporated  on  platinum  foil  witli 
nitric  acid  of  sp.  gr.  1-2  dissolves  with  bright  orange  colour;  on  evapo- 
rating the  liquid,  a  brilliant,  transparent,  deep  yellow  residue  remains, 
which  becomes  deep  reddish  yellow  when  moistened  with  solution  of  soda, 
and  black-brown  when  evaporated  with  it.  (Scherer.)  —  8.  Mixed  with 
hydrochloric  acid  and  chlorate  ofpoiashy  it  yields  a  red  solution  which  ffives 
off  gas  and  turns  yellow,  and  from  which  a  substance  separates  smelling 
of  cblorochinone  and  insoluble  in  water.  (Stadeier.)  — 9  .Tyrosine  boiled 
with  dilute  sulphuric  acid  vm^  peroxide  of  lead,  is  decomposed  slowly,  with 
evolution  of  carbonic  acid;  the  filtered  liquid  freed  from  the  sulphuric 
acid  by  carbonate  of  baryta,  yields,  after  concentration  and  addition  of 
absolute  alcohol,  a  dark  amorphous  precipitate,  and  when  filtered  from 
this  and  evaporated,  a  few  microscopic  right-angled  prismatic  crystals. 
(Wicke.)  — 10.  Tyrosine  boiled  with  mercuric  nitrate  (not  too  acid)  is 
precipitated  in  red  flakes,  while  the  supernatant  clear  liquid  assumes  a 
dark  rose  red  colour,  and  then,  on  standing,  becomes  colourless,  with  a 
second  deposition  of  red  flakes.  Boiling  nitric  acid  dissolves  the  preci- 
pitate and  decolorises  the  solution;  neutralisation  does  not  restore  the 
colour.  By  this  test,  tyrosine  may  be  recognised  in  a  solution  containing 
less  than  -^^  part.     (Hofmann.) 

Combinations,  Dissolves  with  difficulty  in  water  (Liebig),  sparingly 
in  cold,  abundantly  in  hot  water.     (De  la  Rue;  Hinterberger.) 

Tyrosine  combines  with  acids.  (Liebig.)  It  dissolves  readily  in 
hydrochloric  acid  (De  la  Rue),  and  in  dilute  sulphuric  acid  (Bopp),  iu 
mineral  acids  (Hinterberger);  the  solutions  may  bo  evaporated  at  100^ 
without  decomposition  (Bopp),  the  solution  in  hydrochloric  acid  (in 
volatile  acids,  according  to  Strecker),  leaving  tyrosine  (free  from  acid)  in 
moderately  large  crystals.     (De  la  Rue.) 

Hydrochloraie  of  Tyrosine.  — 1.  Tyrosine  dried  at  100°  absorbs  16*78 
p.  0.  of  its  own  weight  of  dry  hydrochloric  acid  when  that  gas  is  passed 
over  it.  —  2.  A  moderately  concentrated  solution  of  tyrosine  in  hydro- 
chloric acid  solidifies  when  mixed  with  an  excess  of  fuming  hydrochloric 
acid,  to  a  pulp  of  needle-shaped  crystals.  —  3.  The  solution  of  tyrosine 
in  concentrated  hydrochloric  acid,  saturated  when  warm,  deposits  on 
cooling  hydrochloiate  of  tyrosine,  which  may  also  be  obtained  in  well 
formed,  hard  crystals,  by  spontaneous  evaporation  of  the  solution  in  the 
air  or  over  oil  of  vitriol.    (Wicke.) 
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Wicke. 
mean* 

C"NH"0« 181      ....     83-24 

HCl 36-5  ....     16-76*    16*74 

CWNH"0«,HCI  ....  217-6  ....  10000 

Tyrosine  dissolves  in  ammoniA  and  on  eyaponition  remains  in  rather 
large  crystals  (De  la  Rue^  Hinterberi^er),  in  balls  made  np  of  pare  white 
needles  and  appearing  jagged  on  the  sarfaoe,  in  eonsequenee  of  small 
crystals  projecting  from  the  balls.    ^Soberer.) 

It  dissolves  readily  in  alkalis  (Liebig),  and  is  precipitated  by  acids. 
(De  la  Hue.) 

It  dissolres  readily  in  the  alkaline  earths,  forming  combinations  with 
them.  The  eolations  obtained  by  heating  an  excess  of  tyrosine  with 
baryta- water  or  milk  of  limCy  crystallise  when  rapidly  eyaporated,  (TIm 
lime-compound  was  once  foand  to  contain  10*11  p.  c.  Ca :  calculation  C*^NH^'K)^a  a 
iO'O  p.  c. ;  but  ita  composition  and  likewise  that  of  the  baryta-compound  varied  ia 

different  preparations.)  Water  Seems  to  decompose  these  compoonds, 
(Wicke.) 

Tyrosine  does  not  dissolve  in  absolute  alcohol  (Lieblg),  scarcely 
(Bopp),  more  in  presence  of  acids  or  alkalies  (Strecker). 

It  does  not  dissolve  in  ether.    (Hinterberger.) 


TyroBine-solphuric  Acid, 

Frxbiohs  n.  Stadblsr.    Mnller's  Arehiv.fiir  Anat.  il.  Physiologie  1854, 
387;  Ghent.  Genir.  1854,  861;  Zie6.  £opp.  Jahretiber.  1854,  675. 

The  solntion  of  tyrosine-sulphate  of  baryta,  obtained  as  already  dea- 
eribed  (p.  360),  by  the  action  c^  oil  of  vitriol  on  tyrosine,  forms  a  gela- 
tinous mass  on  cooling,  and  is  resolved  by  treatment  with  alcohol,  into  a 
crystallisable  and  an  amorphous  salt. 

a.  Grpstalline  jffoft.  —  C«H«NO»,BaO,SO*  +  BaO,SO»  -f  Aq. 
(Frerichs  and  Stadeler.^  Loses  2  At.  water  at  100^  When  heated  it 
tnms  brown,  chars,  and  evolves  the  odour  of  sulphuretted  hydrogen  and 
of  ammonia.  Dissolves  with  difficulty  even  in  hot  water.  Dissolves 
readily  in  mberal  acids;  in  oil  of  vitriol  without  disengagement  of  sul- 
phuretted hydrogen.  Its  aqueous  solution  is  coloured  violet  by  sesqui- 
chloride  of  iron.  Dissolves  readily  in  acetic  acid,  the  solution  soon 
depositing  hard  crystalline  grains. 

b.  Amorphous  SalL  —  C»H>NO»BaO,S»0»  +  BaO,SO».  (Frerichs 
teid  Stadeler.)  Separates  in  a  gelatinous  mass  on  the  evaporation  of  its 
aqueous  solution.  Loses  2  At.  water  when  heated  to  100'^;  when  further 
heated  it  evolves  sulphuretted  hydrogen,  ammonia,  and  a  small  quantity 
of  sulphur.  Dissolves  in  oil  of  vitriol  witli  evolution  of  sulphuretted 
hydroffen.  Dissolves  in  acetic  aoid,  the  solution  leaving  on  evaporation 
a  residue  from  which  water  or  alcohol  eztxacts  acetate  of  baryta  and 
leaves  small  plates  and  prisma 

Beadily  soluble  in  cold  water.    Soluble  in  nitrie  acid. 
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Oxynitroamidogen-nucUm  CP'AdXH'O'. 

Nitrotyrosine. 

Strecker.     Ann,  Pfiarm,  73,  70. 
Formation  of  the  Nitrate. 

Preparation.  The  oonipottnd  of  nitrotyrosine  with  oxide  of  silver  is 
suspended  in  water  and  decomposed  by  sulpharelted  hydrogen,  and  the 
filtraite  is  evaporated. 

Light-yellow  crystals,  consisting  of  microscopic  needles  grouped  in 
stars.  Explodes  when  heated.  Does  not  exhibit  the  reaction  of  nitrio 
acid  with  protosolphate  of  iron  and  sulphuric  acid. 

Stdphate  of  Nitrotyrodne.  —  Nitrat-e  of  nitrotyrosine  with  sulphuric 
acid  evolves  nitric  acid,  and  leaves  on  evaporation  crystals  of  sulphate  of 
nitrotyrosine. 

UydrochloraU  of  Nitrotyrosine, — Yellow  needles,  which  are  obtained 
by  decomposing  the  compound  of  nitrotyrosine  and  oxide  of  silver  with 
hydrochloric  acid. 

Nitrate  of  Nitrotyrotine,  —  Tyrosine  is  suspended  in  water,  nitric  acid 
added  by  drops  till  the  resulting  solution  has  acquired  a  yellow  colour, 
no  disengagement  of  gas  taking  place;  it  is  then  left  at  rest.  After 
several  hours,  sooner  if  the  glass  be  rubbed  with  a  glass  rod,  the  nitrate 
of  nitrotyrosine  deposits  almost  completely  as  a  yellow  crystalline 
powder,  which  is  purified  by  recrystallisation  from  boiling  water. 

Brown,  almost  bronze-like  scales,  which  givo  a  light-yellow  powder. 
After  drying  over  oil  of  vitriol,  it  does  not  lose  weight  at  100°;  at  125^  it 
loses  in  6  hours  0'5  p.  o.  of  its  weight.  Tastes  bitter;  its  solution  reddens 
litmus. 


18  C 108 

3  N 42 

U  H 11 

16  O 128 


Strecker 

mean. 

37-37    ... 

37-55 

14-53    .. 

14-37 

3-81     ... 

4-05 

44-29    ... 

44-03 

C«NXHWO«,HO,NO»....  289    ....  10000    100-00 

Nitrate  of  nitrotyrosine  dissolves  in  baryta-water,  forming  a  reddish 
brown  solution  from  which  the  baryta  is  not  completely  precipitated  by 
carbonic  acid.  On  boiling  with  carbonate  of  baryta,  a  yellow  solution  is 
obtained,  which  when  evaporated  leaves  two  kinds  of  crystals  (probably 
nitrate  of  baryta  and  nitrotyrosine -baryta.  Gm.).  Alcohol  produces 
a  red  precipitate  in  the  solution.  The  salt  dissolves  but  sparingly 
in  cold  water,  more  readily  in  boiling  water.  It  dissolves  in  ammonia  or 
potash  with  very  deep-red  colour.  The  aqueous  eolation  ffives  the  nitric 
acid  reaction  with  protpsulphate  of  iron  and  sulphurio  acid. 
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The  solution  of  nitrotyrosine  in  ammonia  forms  an  orange  pieoipitate 
with  neutral  acetate  of  lead;  greenish  yellow  with  acetate  of  copper; 
greenish  white  with  mercurous  nitrate;  and  light-jellow  with  corrosive 
sublimate. 

Nitrotyrosine  with  Oxide  of  Silver, — Nitrate  of  nitrotyrosine  dissolved 
in  dilute  ammonia  forms  with  nitrate  of  silver,  in  the  cold^  a  yelluw 
amorphous  precipitate,  which  becomes  bright-red  on  boiling  and  dirty- 
brown  with  excess  of  ammonia.  Explodes  feebly  when  heated.  Dis- 
solves in  nitric  acid  and  in  ammonia. 

Strecker. 
Yellow  caDipoand  dried  over  oil  of  yitriol.  mean^ 

36  C  216  ....    27-94    28-25 

4N  66  ....  7-25 

17  H  17  ....      2-20    2-34 

3Ag  324  ....     41-92     41-56 

20  O  160  ....  20-69 

C»N*H»70i7,3AgO  773    ....  10000 

Ci»NXH»AgO«  +  CWNXH«Ag»0«.    (Gm.) 

Nitrotyrosine  diasolTCS  sparingly  in  cold  alcohol,  somewhat  more  in  hot  alcohol^ 
but  less  than  in  tbaler. 


Azo-nucl^us  C»»N*H^«. 

Hydrocyanaldine, 

A.  Strecker.    Aim.  Fharm.  91, 849;  J.  pr,  Chem.  62^  441. 

When  an  aqueous  solution  of  aldehyde  and  ammonia  is  mixed  with 
prussic  and  dilute  hydrochloric  acid,  so  that  the  mixture  has  a  distinctly 
acid  reaction,  and  then  set  aside  in  closed  vessels,  colourless  needles 
separate  after  some  time,  more  especially  in  sunlight,  filling  up  the  liquid, 
and  are  obtained  pure  and  free  from  hydrochloric  acid  by  washing  with 
a  little  cold  water.  On  the  cooling  of  the  aqueous  solution  saturated 
while  boiling,  it  separates  in  colourless  scales;  from  a  dilute  solution  it 
slowly  crystallises  in  needles.  When  carefully  heated,  it  melts  and  snb- 
limes  witnout  decomposition.     Tasteless.    Neutral. 


Strecker. 

18  C    

108     ....     61-4     ... 

61-15 

4  N 

66    ....     31-8    ... 

32-00 

12  H    

1 9              #:*ft 

6-85 

C»«N<HW 

176    ....  100-0    ... 

10000 

3(C*H<0»,NH3)  +  3C«NH  +  2H01  »  C«N*HW  +  6H0  +  2NH<a.    (Strecker.) 

When  rapidly  heated,  it  decomposes,  chars  and  evolves  an  <Mloar 
similar  to  that  of  prussic  acid.    Aqueous  bydrocyanaldine  is  not  precipi'- 
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tated  by  nitrate  of  silrer,  not  even  on  addition  of  nitric  acid^  but  when 
heated  with  it  to  boiling,  it  deposits  cyanide  of  silver  and  evolves  the 
odour  of  aldehyde.  It  is  not  decomposed  by  cold  potash,  but  boiling 
potash  decomposes  it,  with  evolution  of  ammonia  and  separation  of  alde- 
hyde resin. 

Hydrocyanaldine  dissolves  abundantly  in  boiling  waUr  and  separate? 
again  almost  entirely  on  cooling.  It  dissolves  readily  in  alcohol,  sparingly 
in  ether. 


Primary  Nucleus  C"H". 

Campholene,    C^«H". 

Dblalandb.     N.  Ann,  Chim,  Phye.  J,  125;  J,  pr.  Chem.  23,  391;  Ann. 
Pharm.  38, 340. 

Camphoric  acid  is  distilled  with  anhydrous  phosphoric  acid  and  the 
distillate  is  rectified. 

Oil,  which  boils  steadily  at  135^     Vapour-density  =  4*353. 


Delalande. 

18  C  

...  108 

....    87-09    . 

87-25 

16  H 

...     16 

•  •..           X*    9 1          .• 

12-80 

C^H"  

..  124 

....  100-00    .. 

100-05 

Volume. 

Density. 

C-vapour  .... 
H-gai    

••••■••• ■•■• ■ 

.......      lo      ..... 

1^       »••• 

...     7'4880 
.. .  0-8316 

Campholene- 

•Tapoor., 

2     

1     

..    8-3196 
..     4-1598 

Oxygen-nucleus  C»H"0«, 

Apoglucic  Acid. 

C"H'«0"  =  C»H"0«,0*. 


Mulder.    J.  pr.  Chem.  21,  230. 


Fofmation 
air  or  with 
air. 


ation.    From  glucic  acid  by  boiling  the  aqueous  solution  in  the 
ith  dilute  acids.     By  the  evaporation  of  glucate  of  lime  in  the 


Preparation.     See  glndc  acid  (p.  238,  3).    The  brownish  flakes  precipi* 
tated  by  alcohol  collect  on  the  filter  in  a  brownish  jelly,  which  darkens  in 
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dryiDg.  This  maaa  b  apoglncate  of  Mme,  whioh  mufli  be  ditwlred  ia  a 
little  water  to  separate  admixed  salphate  of  lime,  then  iltered,  and  either 
evaporated  or  precipitated  by  alcohol.  To  obtain  the  acid,  the  eolation  of 
the  lime-salt  is  precipitated  by  neatral  acetate  of  lead,  the  precipitate 
decomposed  with  sulphuretted  hydrogen,  and  the  filtrate  evaporated  to 
dryness. 

Properties,  The  acid  has  a  fine  brown  colour  and,  generally,  a  erye- 
talline  texture.  It  is  permanent  in  the  air.  According  to  Mulder,  it  pro- 
bably retains  1  At  of  water  at  1 20^ 

J/ 120*.  Mulder. 

18  C  108    ....     54-64    53*36 

10  H 10     ....       505     5-42 

10  O 80     ....     40-41     41-22 

C"HWOW 198    ....  100-00     100-00 

According  to  Malder,  it  ia  C^^H^O^ ;  according  to  Gerhardt,  it  if  periMtps  identical 
with  assamar,  C^H^"  {Traiii  2,  565).  Tlie  fornmla  g;iTen  aboTe  was  proposed  by 
TtficlceL    {Ann.  Pharm.  9b,  S6.) 

Decan^DcMoiu,  1.  When  subjected  to  drp  disUUcUianj  it  does  not 
swell  up,  out  emits  an  odour  of  burnt  paper,  and  yields  an  acid  distillate 
which  is  free  from  ammonia. 

2.  It  is  decolorised  by  concentrated  nitric  acid  and  decomposed  with 
abundant  evolution  of  nitrous  acid:  the  solution  contains  oxalic  acid. 

3.  Dissolves  in  cold  ail  of  vitriol  with  blood-red  colour. 

4.  Chlorine  passed  through  apoglucate  of  lime  produces  formic  acid, 
decolorises  the  solution,  and  precipitates  a  red  powder,  of  the  same  colour 
as  that  furnished  by  humic  acid. 

Apoglucic  acid  dissolves  readily  in  water  and  is  not  precipitated  by 
alcohol.  It  dissolves  without  decomposition  in  dilute  sulphuric  add  and 
in  concentrated  hydrochloric  acid. 

Dissolves  with  dark-red  colour  in  ammonia,  potash^  soda,  and  baryta 
or  lime  water. 

Apoglucate  ofLim^e.  — -  Brown,  amorphous  mass.  May  be  pulverized, 
does  not  become  moist  in  the  air.  The  aqueous  solution  may  be  perfectly 
decolorised  by  bone-blaek,  and  is  then  no  longer  precipitated  by  basic 
acetate  of  lead,  because  the  charcoal  has  taken  up  all  the  lime-salt.  It  is 
insoluble  in  alcohol. 

Dried  at  130*.  Malder. 

18  C  108     ....     49-77     49-19 

9  H 9    ....      4-14    4-74 

y    W   ...•a.M. ••  #«         ....         dw    lO         •....>••         OA'Mb 

CaO 88     ....     12-91     13-05 

C»CaH»0»  217     ....  10000    lOO^OO 

Apoglucate  of  Lead,  —  The  alkaline  apoglucates  form  with  lead-salts  s 
brown  gelatinous  precipitate  which  dissolves  to  a  certain  extent  during 
washing. 
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ihrUd  a$  130%  Mulder. 

18  Q     - 108      MM    85'94  .    36-27 

9H    9     ....      2-99  ^      309 

9  0     72      ....    28-93  2198 

PbO ni'8  ....    37*14  38-66 


CwpbH'QM 300-8  ....  100-00    100-00 

Free  apogluoic  acid  and  it^  alkaline  salts  precipitate  acetate  o/ecpper 
brown. 

Apoalueaie  of  Silver. '^Th^  alkaline  apoglnoates  fevm  with  iilyer* 
salts  a  brown  gelatinous  precipitate,  wbicn  giadually  disiolTes  during 
washing.     Dark  mass,  haying  a  metaJlic  Instre. 

Mulder. 

C»H»0» 189      ....    61-95    607 

AgO 116-1  ....    3805    39-3 

CWAgHH)»  305-1  ....  100-00    1000 

Apoglucic  acid  is  sparingly  solnble  in  alcohol;  insoluble  in  ether, 
(Mulder.) 


Primary  Ift^cleus  C"H". 

Felargonene.  C^H". 

E.  Fremt.    (J  837.)    Ann.  Chim.  Phys.  65,  143. 
Blaene,  NonyhMt  Qane. 

Formation  and  Preparation.  From  the  mixture  obtained  by  the  dry 
distillation  of  hydroleic  acid  or  metoleio  acid,  according  to  xi,  411,  the 
more  volatile  pelargonene  is  removed  by  heating  for  some  time  at  100^; 
it  is  then  several  times  distilled  over  potash  to  remove  empyrenmatic  oiL 
It  should  disappear  completely  without  leaving  a  residue,  when  left  to 
evaporate  on  a  ^ lass-plate. 

Colourless  oil,  floating  on^water,  boiling  at  110^  Vapour  density 
s=  4*488  (other  experiments  with  very  well  purified  oil  gave  4*071j» 
Has  a  penetrating  odour,  somewhat  diflerent  from  that  of  caproene. 

Fremy. 

18  C  108    ....    85-71     84-26 

18  H 18     ....     14-29    14-64 

C«H«   126    ....  100-00    98-90 

Volume.    Vapour  density. 

C-vtponr 18    ........    6*6506 

H-gM    18     1-1088 


PeUrgonene*yapoiir....      2    7-7594 

1    3*8797 
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Burns  with  a  white  flame.     Does  not  appear  to  be  decomposed  by  oil 
of  vitriol.     Transformed  by  chlorine  gas  into  chloride  of  pelargonene. 
Insoluble  in  water. 
Dissolves  in  akoliol  less  abundantly  than  caproene^  also  in  ether,  . 


Naphtene.   C"H". 

Laurent.     (1837.)    A7in.  Chxm.  Phys.  64,  321;  Ann.  Fhamu  25,  283; 
J.pr.  Ckem.  11,  418. 

The  colourless  oil,  obtained  by  treating  the  empyreumatic  oil  from 
shale  with  concentrated  nitric  acid  (xii,  442)  and  whose  boiling  point 
lies  between  120®  and  122°,  is  repeatedly  pnrified  with  oil  of  vitriol  and 
potash. 

Limpid,  very  fluid.     Sp.  gr.  0*753  at  12^     Smells  very  acrid. 


18  C     

18  H     

108 

18 

....         od-/  1         ••• 

....     14-29     .. 

Laurent. 

86-2 

13-6 

C^H^ 

126 

....  10000     ... 

99-8 

With  chlorine,  when  exposed  to  the  sun,  it  yields  hydrochloric  acid; 
afterwards  small  isolated  crystals  containing  chlorine.  Not  changed  by 
hydrochloric  acid,  oil  of  vitriol,  or  nitric  acid. 


Bichloride  of  Pelargonene-    C"H",CP. 

FftEMV,    Ann.  Chtm.  Phys.  65,  145. 

Chlorure  d^elaine,  Chlorure  de  nonyline,  Zwe\fach-chlorg^n€, 

When  a  stream  of  chlorine  is  passed  through  pelargonene  contained 
in  a  retort,  the  gas  is  absorbed  with  rise  of  temperature  and  evolution 
of  hydrochloric  acid.  Th^  product  is  heated  in  chlorine  gas  and  dis- 
tilled. 

Denser  than  water.     Of  a  rather  agreeable  odour,  like  that  of  anise. 

Fremy. 

18  C     108      ....     54-87     54-89 

18  H    18      ....      9-14     9-05 

2  CI    70-8  ....     35-99     35*27 

Ci9Hwa»   196-8  ....  10000     9921 

Burns  with  a  green,  fuliginous  flame. 
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Felargonic  Acid. 

C"H»0*  =  C»ff»,0* 

Redtenbacheb.    (1846.)    Ann.  Pha)*m.  59,  52. 

Pless.     Ann.  Pharm.  59,  54. 

Gerhardt.     Oompt.  rend.  26,  226;  iVT.  J.  Pharni.  14,  148;  K.  Ann. 

Chim.  Phys.  24,  107;  Ann.  Pharm.  67,  245. 
Cahours.     Compt.  rend.  26,  262  ;  31,  143  ;  Qu.  Chem.  Soc.  J.  3,  240. 
Chiozza.     C(mpt.  rend.  35,  797;  N.  Ann.  Chim.  Phyz.  39,  207;  Ann, 

Pharm.  85,  225. 

The  Tolatile  oil  of  Pelargonium  roseum  was  prepared  in  1827»  by  Redoz  (/.  Pharm. 
13,  529;  May.  Pharm.  20,  140);  Pless  (1846)  discovered  in  it  the  pelargonic  add, 
which  was  simultaneously  obtained  by  Redtenbacher,  by  the  oxidation  of  oleic  acid, 
and  by  Cahours  and  Gerhardty  by  the  oxidation  of  oil  of  rue. 

According  to  Delffs,  oenanthic  acid  (xii,  455)  is  identical  with  pelargonic  add. 

Sources.    la  the  volatile  oil  of  Pelargonium  roseum.     (Pless.) 

Formation.  1.  Pelargonic  acid  is  produced,  together  with  several 
other  volatile  acids,  in  the  distillation  of  choloidic  and  of  oleic  acid  with 
nitric  acid.  (Redtenbacher.)  See  Oldc  acid.  •—  2.  In  the  oxidation  of  oil  of 
rue  by  nitric  acid.  (Gerhardt;  Cahours.)  —  3.  A  small  quantity  of  pelar- 
gonic acid  is  formed,  together  with  many  other  volatile  acids,  in  the  putre- 
faction of  yeast.  (W.  Muller.  J,  pr.  Gliem.  70,  ^^y^  0.  Hesse.  J.  pr. 
Chem.  71,  472.) 

Preparation.  From  oil  of  rue,  —  When  1  pt.  of  oil  of  rue  is  gently 
heated  with  1  pt.  of  commercial  nitric  acid  and  2  pts.  of  water,  an  action 
sets  in,  violent  at  first  and  continuing  for  a  quarter  or  half  an  hour,  even 
after  the  fire  has  been  removed.  The  liquid  is  then  boiled  and  cohobated 
repeatedly,  till  scarcely  any  red  fumes  are  evolved ;  the  layer  of  oil  is 
decanted,  washed  with  water,  and  treated  with  aqueous  potash,  whereupon 
some  non-acid  oil  of  a  very  acrid  odonr  is  separated;  the  alkaline  solution 
is  decomposed  by  sulphuric  acid;  and  the  oily  acid  which  separates,  and  is 
contaminated  with  resin  and  colouring  matters,  is  collected  and  rectified. 
The  distillate  is  neutralised  with  baryta,  freed  from  excess  of  barvta  with 
cold  water,  dissolved  in  boiling  alcohol,  then  filtered  and  cooled  to  the 
crystallising  point.  Pelargonate  of  baryta  then  crystallises  out  (the  mother- 
liquor  sometimes  retains  caprate  of  baryta),  and  this  salt  decomposed  with  dilute 
sulphuric  acid,  yields  pelargonic  acid  as  an  oil  floating  on  the  snr&oe. 

(Gerhardt.)     Owing  to  certain  drcumstances  not  ascertained,  a  compound  of  nitric 
oxide  with  pelargonic  acid  is  sometimes  obtained  in  this  process.    (Chiosza.) 

Frcmi  the  blossoms  and  fierh  of  Pelargonium  roseum.  —  The  herb  is  dis- 
tilled with  water;  the  distillate  saturated  with  baryta;  the  neutral  oil 
distilled  oS ;  and  the  residue  evaporated  to  dryness  and  extracted  with 
boiling  alcohol,  which  takes  up  pelargonate  of  baryta.     (Pless.) 

Properties.  Colourless  oil  (greasy  according  to  RedtenbacherV  which 
solidifies  in  the  cold,  melting  afterwards  at  10^  Smells  slightly  oi  butyric 
acid.  Boils  at  260°;  in  a  stream  of  carbonic  acid  gas  it  distils  undecom- 
posed  and  colourless.     (Cahours.) 

voir.   XIII.  2  B 
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Decompositions  1 .  Becomes  yellow  in  time.  (Cahonrs.)  —  2 .  When 
1  pi.  of  pelargonio  aoid  is  intimately  mixed  with  4  pte.  of  potdsMime, 
and  gradually  raised  to  a  red  beat  in  a  coated  retort^  mnch  gas  escapes, 
a  clear^  amber-yellow,  thin  liquid  passes  oyer,  and  the  alkali,  partly  com- 
bined with  carbonic  acid,  remains  behind.  Bromine  absorbs  the  greater 
part  of  the  gas  composed  of  ethylene,  propylene  and  butylene;  the  nncon- 
densed  portion  burns  with  a  very  faint  flame  and  is  a  mixture  of  hydro- 
gen and  marsh  gas.  The  liquid,  during  rectification,  begins  to  boil  at 
lOS""  to  106°;  up  to  11 0""  caprylene  (p.  180)  passes  over;  then  to  135°, 
and  at  last  to  140°,  the  remainder.  (Cahours.)  —  3.  The  acid  is  resolyed 
by  the  dry  distUloHon  of  its  baryta-salt  into  carbonate  of  baryta  and 
pelargone.  (Cahours.)  —  4.  It  is  violently  acted  upon  hy  perUaehloridc 
of  p?Msphorus,  eyolving  hydrochloric  acid  and  forming  chlorophosphoric 
aoid  and  chloride  of  pelargyl.    (Cahours.) 

Combinations.  Pelargonic  acid  dissolves  with  great  difficulty  in  water 
(Redtenbacher);  it  is  scarcely  soluble  in  water;  the  solution  reddens  lit- 
mus.    (Gerhardt.) 

Pelargonate  of  Ammonia,  —  Crystallises.  (Cahours.)  Pelargonic  acid 
■QSpended  in  ammonia  and  heated,  forms  a  transparent  jelly  resembling 
gelatinous  silica.  This  jelly  dissolves  when  heated  with  a  larger  quan- 
tity of  water,  and  forms  a  milky  liquid,  resembling  a  solution  of  soap, 
and  congealing  in  the  cold  to  a  pap-like  jelly.  The  salt  dissolves  very 
readily  in  cold  alcohol.     (Oerhardt.) 

Pelargonate  of  Potash  and  Pelargonate  of 'Soda,  are  readily  soluble 
and  crystallise.     (Cahours.) 

Pelargonate  of  Lime  crystallises  from  boiling  alcohol  in  pearly  scales. 
Dissolves  with  difficulty  in  water.     (Cahours.) 

Pelargonate  of  Baryta.  —  Preparation  (p.  369.)  White  scales,  having  a 
pearly  lustre  (Gerhardt);  large  laminie  resembling  cholesterin.  (Redten- 
bacher.) Contains  no  water  of  crystallisation.  Pissolves  but  sparingly 
in  oold,  somewhat  more  in  hot  water  (Gerhardt);  dissolves  in  water  less 
readily  than  the  similarly  crystallising  valerate  and  oenanthylate  of 
baryta,  but  more  readily  than  caprate  of  baryta.  Dissolves  with  diffi- 
culty in  alcohol.     (Redtenbacher.) 


BaO 

•    18  C     

17  H    ; 

At  110^ 

76'6  .... 
•>..  l\)o      .... 
17 

33-99 

47-85 

7-54 

10-62 

Redtenbacher. 

>.      OO'oO 

47-34 

7*46 

3  O      

....     24      .... 

11-34 

C"BaH«W  .... 

....  225-6  .... 

100-00 

10000 

Contaiiii  at  100^  33*79  p.  c.  baryta  (Gerhardt)  ;  33*65  p.  c.  (Cfaioiza). 

Pelargonate  of  Strontia,  -*  Pearly  scales.    Dissolves  but  sparingly  in 
water.     (Gerhardt.) 

Pelargonate  of  Copper. •^^Th^  alcoholic  ammonia-salt  is  precipitated 
by  aqueous  nitrate  of  copper.     The  abundant,  greenish  blue  precipitate 
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dissolves  in  boiling  alcohol  and  oh  evaporation  yields  drops  of  a  green  oil 
which  solidify  on  cooling,  and  when  dissolved  in  boiling  alcohol  crystal- 
lise in  greenish  blue  grains  on  cooling.  When  dried  at  100°  it  contains 
2  At.  water  of  crystallisation. 

-4/  lOO*'-  Gerhardt. 

CWH»70<  167      ....  76-92 

Cn 31-8  ....  15-38     15-45 

2  Aq 18      ....       8-70 


C»CuHV0^  +  2Aq 206-8  ....  10000 

PelargonaU  of  Silver,  —  The  hot  aqueoos  solution  of  the  baryta  salt  is 
precipitated  with  nitrate  of  silver,  and  the  white  and  very  bulky  precipi- 
tate is  washed  with  boiling  water. 


Redtenbacher.  Flesf. 
At  100^ 

18  C    108      ....     40-75     39-98     ....  40-88 

17  H    17      6-42    6-33    ....  6-41 

Ag  108-1  ....     40-75     41-16     ....  40-74 


40 


32 


1208     12-53 


11-97 


Gerhardt. 
At  160°. 

.     40-3 

6-4 

.    40-8 

.     12-5 


CWAgHVQ* 265-1  ....  100*00    100-00    ....  10000    ....  100-0 

Pekrgonio  acid  is  readily  soluble  in  alcohol  and  ether.     (Redten- 
bacher.) 


Nitroso-pelargonic  Acid. 

C"N»H»0»  =  C»H"0*,2N0«. 

Chiozza.     CompL  rend.  35,  797;  Ann,  Fharm.  85,  225. 

Stickoxyd-pelargonsdure, 

Formation  and  Preparation.  1  pt.  oil  of  rue  is  boiled  for  three  or 
four  hours  with  1  pt.  commercial  (or  pure)  nitric  acid  and  1  pt.  water; 
and  the  layer  of  oil  floating  on  the  acid  is  then  removed,  washed  with 
water,  and  treated  with  a  concentrated  solution  of  potash,  whereby  a  con- 
siderable rise  of  temperature  is  occasioned  and  a  syrupy,  highly  coloured 
emulsion  produced,  holding  in  suspension  a  crystalline  precipitate,  the 
quantity  of  which  is  further  increased  on  'addition  of  water.  The  pre- 
cipitate of  nitroso-pelargonate  of  potash  is  filtered  from  the  solution  con- 
taining pelargonic  acid,  washed  with  ether  to  remove  a  neutral  oil,  and 
crystallised  from  alcohol.  The  crystals  dissolved  in  boiling  water  and 
decomposed  by  a  dilute  mineral  acid,  yield  nitroso-pelargonic  acid  as  an 
oil,  which  is  washed  with  boiling  water  and  dried  in  the  water-bath. 

Fi^operties.  Slightly  yellow  oil  denser  than  water.  Has  a  faint 
odour,  different  from  that  of  pelargonic  acid.  Produces  a  yellow  stain 
on  linen,  and  a  greasy  stain  on  paper,  which  vanishes  when  slightly 
heated. 

2  B  2 
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18  C     

2  N    

....  108 
....     28 

«...      *•»  3       .•< 
....      IZ'o      ... 
...I        o'£     •.. 

«...        ^7*9        .., 

Chiozzii. 

49-5 

13-3 

18  H     

••■■      Xo 

8-4 

8  O     

M.«     64 

28:8 

CWN^H^sos  .... 

....  218 

....  1000     .. 

1000 

Heated  in  a  tube,  it  suddenly  evolres  nitric  oxide  and  inilammable 
gases  in  large  quantities. 

Comhiiiatio7is.  All  the  salts  of  nitroso-pelargonic  add  dissolve  with 
great  difficulty  in  cold  water. 

NitrosO'pelarffonate  of  Ammonia, —  Lustrous,  elongated  scales.  Paper 
soaked  in  the  acid  turns  yellow  and  opaque  when  dipped  in  ammonia 
diluted  with  1000  pts.  of  water. 

2^itro80-pelargonate  of  Potash,  —  Preparation  (p.  371).  Four-sided, 
rectangular  plates^  having  a  fine  yellow  colour  and  very  high  lustre. 
When  heated,  it  explodes  like  nitre  mixed  with  charcoal,  and  leaves 
carbonate  of  potash.  It  is  very  sparingly  soluble  in  cold  water,  readily 
in  boiling  water  and  alcohol. 

N itroso-pelargonate  of  Soda,  —  Similar  to  the  potash  salt.  Separates 
almost  entirely  on  the  cooling  of  its  solution  saturated  while  boiling. 

NitroBO-pelargonate  of  Baryta.  —  Obtained  by  double  decomposition. 
Yellow,  very  light  powder, 

Chiozza. 

Ci8Hi704,2N02 217      ....     7601 

Ba  68-5  ....     23-99     23-3 

C«H»7BaO<,2NO« 2855  ....  10000 

^itroso-pdargonate  of  SUver,  —  Resembles  the  baryta-salt.  When 
heated,  it  ignites,  burns  with  a  greenish  flame,  and  leaves  metallic 
silver. 

Chiozza. 

C"H»70<,2NO« 217      ....    66-75 

Ag 108-1  ....    33-25     33-6 

—  -     --■■^■11  1 I         ^ ^j __  Jill     !■  .IT  ll.il  ■  ^11 

C"Hi7AgO*,2NO« 325*1  ....  100-00 


Felargonate  of  Ethyl 

C«H»0*  =  C*H»0,C»H"0». 
Cahours.    Chem,  Soc.  Qu.  J.  3,  240. 

Pelargonic  ether^  Pelargonvinester, 

Formation  and  Preparation.      1.  From  chloride  of  pelargrl  and 
alcohol  (p.  377).— 2.  When  hydrochloric  acid  gas  is  passed  through 
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alcoholic  pelargonic  acid,  the  ether  separates  as  a  yellow  oil  which  is 
washed  successively  with  carbonate  of  soda  and  water,  dried  over  chloride 
of  calcium,  and  rectified. 

Colourless  oil  of  sp.  gr.  086.     Boils  at  216''— 218°.     On  boiling  with 
potash  it  is  resolved  into  alcohol  and  pelargonate  of  potash. 


Pelargonic  Anhydride. 

C»«H»*0«  =  C»«H"0»,C»H"0». 

CniozzA.    iT.  Ann.  Chim.  Phys.  39,  207;  Ann.  Phami,  85,  231. 
Adde  pSlarffonique  anhydre,  P6largonaie  pilargonique. 

Obtained,  similarly  to  caprylic  anhydride,  from  pelargonate  of  baryta 
by  means  of  chlorophosphoric  acid. 

Colourless  oil,  lighter  than  water,  solidifying  at  0^  to  a  mass  of  fine 
needles,  which  melt  at  5^  Smells  slightly  rancid  in  the  cold,  but  vinous 
and  aromatic  when  mixed  with  hot  aqueous  vapour. 

Chiozza. 

36  C    216    ....    72-48    72-4 

34  H    34     ....     11-41     11-4 

6  0    48     ....     16-11     16-2 


CWH«0« 298     ....  100-00     lOO'O 

Heated  on  glass,  it  evolves  acrid  fumes  and  the  odour  of  burnt  fat. 
It  is  very  slowly  transformed  into  pelargonic  acid  by  waiei*;  by  aqueous 
alkalis  less  easily  than  caprylic  anhydride. 


Benzo-pelargonic  Anhydride. 

CWH«0«  =  C**H»0»,C*>H"0>. 

Chiozza.    iV.  Ann.  Chim,  Phys.  39,  209;  Ann.  Pharm.  85,  231. 
PSlargonaie  de  benzoilef  Berusoie  pelarffonate,  Pelargonie  benzoate. 

Chloride  of  benzoyl  is  made  to  act  on  pelargonate  of  baryta;  the 
product  is  washed  with  water  and  dissolved  in  ether;  and  the  solution 
decanted  from  the  insoluble  part,  is  shaken  with  aqueous  carbonate  of 
potash. 

Colourless  oil,  resembling  anhydrous  pelargonic  acid,  which  solidifies 
to  a  buttery  mass  when  cooled  several  degrees  below  0°,  and  imme* 
diately  liquifies  again  when  warmed.     Denser  than  water. 


32  C 

22  H 

60 


Chiozza. 

192 

•  ••• 

73-28    .. 

72-9 

22 

•  •■• 

8-40    .. 

8-5 

48 

•  •• 

18-32    .. 

18-6 

C"H»0»,C»H»70»  ....  262    ....  100-00    1000 
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Erolvefl  slight  fames  when  heated  and  is  resolved  into  benioio  and 
pelargonic  anhydrides,  products  of  the  decomposition  of  pelargonic 
anhydride  mixing  with  them.  Exposed  over  night  in  single  drops  to 
the  action  of  moist  air,  it  becomes  filled  with  needles  of  benzoic  aoid. 

Easily  decomposed  by  alkalis,  yielding  benzoate  and  pelargonate  of 
the  alkali. 


Felargone. 

Cahoxtrs.     Chem.  JSoc,  Qu.  J.  3,  240. 

Pelargonate  of  baryta  yields  by  dry  distillation^  carbonate  of  baryta 
and  a  brown  oil  which  solidifies  on  cooling.  This,  when  pressed 
between  paper,  leaves  a  solid  residue  which  crystallises  from  ether  in 
large  scales  having  a  pearly  lustre. 

It  is  violently  acted  on  by  nitric  acid  and  transformed  into  a  nitro- 
genized  acid. 


Oxygen  nvxieui  C"H"0*. 

Anchoic  Acid. 

C"H"0*  =  C»H"0',0*. 

G.  B.  BucKTON.     (1857.)     Chem,  Soc.  Qu,J,  10,  166;  J.  pr.  Chem. 

73,  36;  Lieh.  Kopp.  Jahrb,  1857,  303. 
C.  WiRZ.     Ann.  PJiarm.  104,  265. 

Anehoic  acid  (Backton),  from  ayx^*  ^  saffooate.  Lepargylic  acid  (Wirx),  derived 
from  pelargonic  add  by  transposition  of  the  letters. 

Formation  and  Preparation.  1 .  From  Chinese-wax.  —  When  Chinese- 
wax  is  heated  for  several  hours  with  4  or  5  times  its  volume  of  nitric 
acid  of  sp.  gr.  1*89,  the  liquid  which  passes  over  being  poured  back,  a 

freen-coloured  distillate  is  obtained  containing  caprylic,  OBnanthylic,  and 
utyric  acid,  and  a  residue  from  which,  after  dilution  with  water,  a  buttery 
mass  separates.  This  is  filtered  ofi*;  the  acid  filtrate  is  evaporated  to  ctys- 
stallisatiou  ;  and  the  separated  crusts  are  purified  by  pressing,  melting, 
washing  with  ether,  and  recrystallisation  from  hot  water:  anchoic  acid 
then  separates,  while  suberic  acid  and  pimelic  acids  remain  in  the  mother- 
liquor.  (Buckton.)  Cerotic  acid  treated  with  nitric  acid  also  yields 
anchoic  acid,  but  less  easily  than  Chinese-wax.     (Buckton.) 

2.  From  Cocoa-nxU-oil.  —  The  mixture  of  suberic  acid  and  anchoic 
acid  obtained  in  the  manner  described  at  page  206,  is  recrystallised  till 
the  first  separated  crystals  consist  of  pure  anchoic  acid,  or  such  as,  on 
fractional  precipitation  of  its  ammonisrsalt  by  nitrate  of  silver,  yields  a 
silver-salt  of  the  composition  of  anchoate  of  silver.     (Wirz.) 
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Properties.  Snow-white,  nodular  masses.  (Baokton.^  Round  grains, 
resembling  snberic  acid  but  of  greater  hardness.  (Wirz.)  Melts  at  1 14° 
— 116°  (Bnckton);  at  115°  in  part,  at  124°  completely,  and  on  cooling 
solidifies  to  a  finely  radiated  mass  having  a  pearly  lustre.  (Wirz.)  Sub- 
limes, when  more  strongly  heated,  with  partial  decomposition  and  forma- 
tion of  white,  inodorous  fumes,  which  have  a  sufibcating  effect  when 
inhaled.  (Buckton.)  Volatilises '  partly  when  its  aqueous  solution  is 
evaporated.  (Wirz.)  Tastes  but  slightly  acid.  (Buckton.)  Has  a 
strong  acid  reaction.     (Wirz.) 

At  100°.  Buckton.         Wir». 

18  C   108    ....     57-44     57*02    ....    56-6 

16  H  16    ....      8-51     8-68     ....      8*6 

8  O  64    ....    34-05     34-30    ....    84-8 

Ci8Hi«08    188     ....  100-00    100-00    ....  1000 

(hnibinaiWM,  With  Water,  —  Dissolves  in  217*4  parts  of  water  at 
18°.  (Wirz.)  Dlssolyes  readily  in  hot  water.  The  solution  becomes 
white  and  semifluid  on  cooling.     (Buckton.) 

With  Bases,  —  Anchoio  acid  is  bibasic,  forming  both  neutral  and 
acid  salts. 

Anehoate  of  Ammonia,  —  Amorphous  mass,  which  gires  off  ammonia 
when  gently  heated  and  is  readily  soluble  in  water  and  alcohoL 
(Buckton.) 

Anehoate  of  Potasli,  —  a.  Neutral,  —  Confused  crystalline  massesi 
which  are  very  readily  soluble  in  water.     (Buckton.) 

b.  Acid,  —  Microscopic  crystalline  grains,  which  do  not  change  at 
140°.  It  contains  17*78  p.  c.  of  potassium,  agreeing  nearly  with  the 
formula  C^^H^'KO'  (calculation  17*25  per  cent).  It  dissolves  in  3  parts 
of  cold  water,  much  more  readily  in  hot  water.  Soluble  in  wood-spirit. 
(Buckton.) 

Anehoate  of  Soda,  —  Crystallises  more  readily  than  the  potash-salt. 
(Buckton.) 

Anehoate  of  Baryta,  —  Neutral,  —  Obtained  by  neutralising  the  acid 
with  baryta-water  (Buckton),  or  by  precipitating  a  mixture  of  anehoate 
of  ammonia  and  chloride  of  barium  with  alcohol  (Wirz);  in  the  latter 
case  as  a  jelly.  Or  by  neutralising  anchoic  acid  with  moist  carbonate  of 
baryta  and  evaporating.     (Wirz.) 

Transparent  pellicle,  opaque  at  100°.  (Buckton.)  After  drying  over 
oil  of  vitriol,  it  forms  a  white,  opaque,  porcelain-like  mass.  (Wirz.)  It  is 
very  readily  soluble  in  water,  insoluble  in  alcohol  and  ether.    (Buckton.) 


Wirz. 

Buckton. 

C"H"0«    ... 

186    ....    57*6 

2  Ba 

.....    X«/#       ....      4m  4       .... 

....     42*24 

....     42-40 

CWBa«H"0» 323    ....  lOO'O 

Acid  tDchoate  of  baryta  cannot  be  obtained.    (Buckton.) 
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Anchoate  of  ammonia  forms  with  chloride  of  ealcium^  a  gelatinotis 
precipitate ;  with  acetate  of  lead,  white ;  with  protosulphate  of  iron, 
whitish.  With  ieiquichlorids  of  iron,  bright  brick-red;  and  with  ndpkate 
of  copper,  bluish  green.  (Wirz.)  It  also  precipitates  the  salts  of  zine, 
and  mercurotu  and  mercuric  salts,     (Backton.) 

Anchoate  of  Silver. «—  Neutral,  —  Obtained  from  the  ammonia-salt  hy 
double  decomposition,  as  a  white  powder,  changing  readily  when  moist, 
(Wirz).  White  flakes  which  do  not  change  at  120°,  and  are  but  slightlj 
soluble  in  water.     (Bnckton.) 

At  100^  Win.  Backton. 

18  C  108  ....  26-8     26-35 

14  H  14  ....  3*4     3-45 

2  Ag 216  ....  58-7     5375     ....     5357 

8  O  64  ....  16'1     16-45 

C"H"Ag30«  ....  402     ....  100-0     100*00 


Anchoate  of  Ethyl. 

BucKTox.    Chem.  Soc,  Qu.  J.  10, 166;  J.  jt)r.  Chem.  73,  38. 
Wirz.    Ann,  Fkarm.  104,  268. 

Obtained  by  passing  hydrochloric  acid  into  an  alcoholic  solution  of 
anchoic  acid.     (Bnckton,  Wirz.) 

Yellowish  (Wirz)  semi-fluid  oil.  (Buckton.)  Lighter  than  water. 
Has  an  agreeable  odour  (Buckton);  slightly  resembling  that  of  rennet- 
apples.  ^W'irz.)  Boils  above  825°.  (Buckton.)  Becomes  brown  at  260^ 
without  aistilling.     (Wirz.)     Is  insoluble  in  water.     (Buckton.) 


26  C 

24  H 

80 


Wirz. 

156     .... 

63-9    ... 

68-7 

24     .... 

9-8     .... 

....      9-9 

64     .... 

26-3    ... 

26-4 

2C*H»0,C«H"0«....  244     ....  lOO'O    lOO'O 


Oxygen-nucleus  C"H"0*. 

Crotonol.    C"H"0*. 

Th.  Sculippe.    Ann,  Fharm,  105,  1  ;  Chem.  Centr.  1858,  279  ;  J,  pr. 
Chem.  73,  279. 

Sources.     In  the  oil  obtained  by  pressing  the  seeds  of  Croton  tiglium. 

Preparation,  Croton-oil  is  shaken  with  a  suflicient  quantity  of 
alcoholic  soda  to  produce  a  milk;  the  liquid  is  gently  heated  for  several 
hours;  and  water  or  a  solntion  of  common  salt  is  added,  whereupon  a 
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layer  of  oil  forms  on  the  surface^  which  is  completely  removed  by 
repeated  filtration  through  wet  filters.  The  filtrate  yields,  on  addition 
of  hydrochloric  acid,  another  oil,  which  is  digested  with  hydrated  oxide 
of  lead  till  the  acid  reaction  ceases  (whereby  a  flocculent  precipitate  is 
formed,  which  becomes  smeary  and  adhesive),  and  then  mixed  with 
soda  and  a  large  quantity  of  water.  The  milky  fluid  thus  formed, 
becomes  clear  by  depositing  an  oil,  which  is  washed  with  water,  first  by 
itself  and  then  after  solution  in  ether.  The  ethereal  solution  evaporated 
in  vacuo  leaves  crotonol,  amounting  to  4  p.  c.  of  the  croton-oil, 

^Properties,  Colourless  or  faintly  wine-yellow,  tough,  turpentine-like 
mass,  having  a  faint  odour.  It  is  the  constituent  of  the  croton  seed 
which  irritates  the  skin,  not  that  which  purges. 

It  cannot  be  distilled. 


18  C 

14  H 

40 


Schlippe. 

mean. 

108    ....     7013     .. 

69-84 

14     ....       909     .. 

9-35 

32     ....     2078     ... 

20-81 

C"H"0<  154     ....  100-00     100-00 

Decomposit{(ms,  1.  When  heated  in  vacuo  (at  50  mm.  pressure)  it 
blackens,  but  does  not  distil.  On  heating  crotonol  in  a  stream  of  carbonic 
acid  to  130° — 150%  but  little  water  passes  over;  the  residual  portion  is 
less  acrid  than  crotonol.  —  2.  Crotonol  is  decomposed  by  heating,  evolv- 
ing mild  fumes.  —  3.  When  distilled  with  water,  either  pure  or  contain- 
ing sulphuric  acid,  it  yields  an  oil  (mould-oil)  which  passes  over,  colour- 
less at  first  but  afterwards  black;  floats  on  the  distillate;  cannot  be  dis- 
tilled by  itself,  even  in  vacuo  at  200"^;  and  has  a  very  nauseous  and 
mouldy  smell,  and  leaves  a  black  resin  which  gives  with  alcohol  a  turbid 
solution  precipitable  by  basic  acetate  of  lead.  —  4.  Dissolved  in  absolute 
alcohol  and  cooled,  it  does  not  yield  crystals  when  ammonia  is  passed 
into  it.  —  5.  Does  not  combine  with  concenti-ated  bisulphite  of  soda.  — 
With  melting  sodium,  it  violently  evolves  gases  and  becomes  still  more 
viscid  and  resinous,  so  that  the  action  of  the  sodium  soon  abates.  —  7.  By 
boiling  with  a  soliUton  of  potash,  or  soda,  it  is  converted  into  a  brown 
resin  which  no  longer  reddens  the  skin. 

Alcoholic  crotonol  does  not  precipitate  metallic  salts. 


Chlorine-nucleus  C"C1H". 

Chloride  of  Felargyl. 

C«C1H"0»  =  C»^H"C1,0«. 

Cabours,     Chem,  Soc.  Qu.  «7.  3,  240;  Compt,  rend,  30,  257. 
Chlorure  de  pilar  gyle,  Chlorpelargyl, 

JFb7*mation.  (p.  369).  The  mixture  of  chlorophosphoric  acid  and 
chloride  of  pelargyl  which  passes  over  in  the  action  of  pentachloride  of 
phosphorus  on  pelargonic  acid  is  separated  by  repeated  distillation  and 
removal  of  the  first  portion  of  the  distillate,  till  the  boiling  point  becomes 
constant 
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Colourless  liquid^  which  boils  at  220''.  Denser  than  vater.  Has  a 
powerful  odonr.  Emits  strong  fames  in  the  air.  Becomes  heated  when 
mixed  with  alcohol  and  forms  pelargonic  ether.  By  hjdrated  oxide  of 
phenyl  it  is  conrerfced,  with  evolution  of  hydrochloric  acid,  into  a  rolatile 
liquid,  which,  by  boiling  potash,  is  resolved  into  hydrated  oxide  of  phenyl 
and  pelargonic  acid: 

C»H«0*  +  CWC1H'70»  =  HCl  +   C»HaO<. 


Nitrogen-Nucleus  C"N*H". 

Acetonine. 

S^CADELEB.     Goit.  Naeh^icJaen  1853,  121  ;   Fharm.  CetUr.  1853,  483; 
N.  Ann.  Chim.  Pky$,  42,  226 ;  more  fully,  Ann,  Fharm.  Ill,  308. 

Formation,  1.  The  solution  of  ammonia  in  acetone  leaves  by  sponta- 
neous evaporation,  a  colourless  sjrup,  which  in  time  changes  into  aceto- 
nine.—  2.  This  compound  is  likewise  formed  when  acetone  saturated 
ammonia  is  heated  to  100°  iu  a  sealed  glass  tube. 

Properties,  Colourless  liquid,  having  a  peculiar  nrinons  odour,  and  a 
burning  taste  and  alkaline  reaction. 

Readily  soluble  iu  water.  The  aqueous  solution  becomes  turbid  for  a 
trhile  when  heated.     Potash  separates  acetonine  from  it  in  oily  drops. 

ChloroplatinaU  of  Acetonine,  —  C**H"N',HCl,PtCl'  Lustrous,  orange- 
coloured  four-sided  prisms  with  oblique  terminal  faces.  Soluble  in  water 
and  in  boiling  alcohol  containing  hydrochloric  acid.  Insoluble  in  ether. 
Gives  by  analysis  27*96  p,  c.  platinum,  the  formula  requiring  27*  37  p.  c. 

Oxalate  of  Acetonine,  —  C"H"N*,C*H»0«  +  2 Aq.  Crystallises  from 
the  hot  saturated  alcoholic  solution  in  delicate  colourless  prisms,  which 
lose  2  At.  of  water  at  100°,  are  decomposed  at  a  higher  temperature,  are 
readily  soluble  in  water,  but  insoluble  in  ether.  The  crystals  give  by 
analysis  5000  p.  c.  carbon,  and  8'41  hydrogen,  the  formula  requiring 
50-38  C,  and  8-40  H.     They  give  off  3-43  p  c.  (I  At.)  water  at  100°. 

Acetonine  is  readily  soluble  in  alcohol  and  in  ether. 

Fittig  {Ann,  Pharm,  110,  17)  could  not,  in  a  great  number  of  experiments, 
obtain  acetonine  by  the  method  above  given,  but  by  spontaneous  evaporation  of  the 
acetone  which  had  been  saturated  with  ammonia  and  heated  in  the  water-bath,  he 
obtained  crystals  of  paracetone  with  6  At.  water  (C'H^^O^  +  6Aq).  Sti&deler,  however 
{Ann,  Pharm,  100,  300),  maintains  his  former  statements,  and  attributes  Fittig's 
results  to  errors  of  experiment  (see  additions  to  vol.  ix,  at  the  end  of  this  volume). 


Thiacetonine.    C^^H^'NS*. 

Stadeler.    loc.  cit,  (company  ix,  14). 

Produced  by  the  action  of  ammonia  and    sulphuretted  hydrogen  on 
acetone: 

3C«H«0«     +     NH5     +     4HS     =     C"H"NS*     +     6  HO 
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Acetone'  is  treated  with  ammonia  and  sulphnretted  hydrogen  alternately, 
till  an  oily  liquid  is  obtained,  floating  on  a  crystalline  pnlp  of  sulphydrate 
of  ammonia.  This  liquid,  which  has  an  extremely  fetid  odour,  is  some- 
times merely  a  mixture  of  oily  basic  products^  but  sometimes  it  contains 
also  a  crystallizable  base,  which  is  thiacetonine.  —  To  separate  this  base 
the  crude  oil  is  digested  with  ether ;  hydrochloric  acid  is  added  by  drops, 
and  the  resnltinff  solid  product  is  freed  from  an  adhering  syrupy  liquid 
by  washing  with  ether,  solution  in  water,  eraporation  to  dryness,  and 
washing  with  alcohol.  Hydrochlorate  of  thiacetonine  is  thus  obtained 
from  which  the  base  itself  may  be  precipitated  by  ammonia* 

Thiacetonine  appears  also  to  be  produced  by  the  diy  distillation  of 
sulphydrate  of  carbothiacetonine ; 


Sulph.  of  carbothiace-  Thiacetonine.  Uydrosulphocyanic 

tonine.  acid. 

or  by  boiling  the  alcoholic  solution  of  that  substance  : 

C»HWN«SS2HS     +     4  HO     =     2C08     +     NH<S,HS     +     C»8Hi»NS* 

Thiacetonine  has  a  very  faintly  sweet  and,  at  the  same  time,  rather 
bitter  taste  ;  its  odour  is  not  peculiarly  repulsiye.  It  dissolves  readily  in 
alcohol  and  ether,  and  may  be  obtained  in  good  crystals  from  the  alcoholic, 
and  likewise  from  the  ethereal  solution^  if  the  latter  be  poured  upon  water 
in  a  tall  vessel  and  the  ether  left  to  evaporate.  The  crystals,  heated  in 
a  glass  tube,  melt  and  sublime  completely  in  colourless  oil-drops  which 
partly  solidify  in  the  crystalline  form  on  cooling.  Heated  with  soda- 
lime,  it  gives  off  ammonia  in  large  quantity,  and  yields  oily  drops  which 
smell  like  chinoline  and  solidify  after  a  short  time  in  the  crystalline 
form.  Heated  with  nitre  and  hydrate  of  potash,  it  forms  a  saline  mass, 
rich  in  sulphuric  acid. 

Thiacetonine  dissolves  without  decomposition  in  hydrochloric,  nitric, 
sulphuric,  and  acetic  acid,  forming  crystalline  salts.  —  The  hydrochlorate 
crystallizes  from  its  aqueous  solution  by  spontaneous  evaporation  in 
beautiful  nacreous  plates,  having  angles  of  78  and  102^  nearly.  It  dis- 
solves readily  in  water,  much  less  in  cold  alcohol,  very  easily  in  boiling 
alcohol,  not  at  all  in  ether.  Has  a  faint  odour  and  a  peculiar  sweet  and 
bitterish  taste.  The  solutions  are  neutral.  Heated  in  a  glass  tube,  it 
sublimes,  leaving  a  little  charcoal  and  forming  oily  drops  which  gradually 
crystallize.  Nitrate  of  silver  added  to  its  solution  throws  down  chloride 
of  silver ;  but  on  heating,  especially  if  ammonia  has  been  added,  sulphide 

of  silver  is  formed. —The  original  hydrochlorate  of  thiacetonine  (m<f. f«p.),  gave 
by  analysis  19  p.  c.  and  16*93  p.  c.  hydrochloric  acid,  whereas  the  formula 
C*^H*'NS*,UC1  requires  15*11  p.  c.     Probably  it  contained  sal-ammoniac;  moreover 

both  determinationi  were  made  with  only  0*1  grm.  of  substance.  —  C/iloroplatinate 
of  thiacetonine  is  a  lemon-yellow  crystalline  precipitate.  —  The  nitrate 
forms  long  colourless  four-sided  prisms  with  oblique  terminal  faces, 
sparingly  soluble  in  water  and  alcohol.  —  The  sulphate,  which  crystal- 
lizes with  difficulty,  is  sparingly  soluble  in  water,  insoluble  in  alcohol.  — 
The  acetate  is  very  soluole  in  water  and  alcohol,  and  difficult  to  crystal- 
lize. —  The  ehromate,  obtained  by  mixing  the  solution  of  the  hydrochlorate 
with  ehromate  of  potash,  is  a  thick  yellow  flocculent  precipitate  which 
gradually  becomes  crystalline. 

Thiacetonine  is   probably  identical^  with  Zeise's  akeethine  (ix,  12). 
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Carbothiacetonine.   C'^HWN'S*. 

Stadeler.    loc,  ciU — Fartlier,  Ann.  Fharm,  1 11^  316. 

Produced^  as  a  sulpbjdrate,  by  the  action  of  aqueous  ammonia  and 
bisulphide  of  carbon  (t.  e,  of  sulphocarbonate  of  ammonium)  on  acetone  : 

3CfiH802     +     2NH^S,C-S*     =     6  HO     +     C»HWN2SS2HS 

The  sulphydrate  of  carbothiacetonine  thus  produced  is  a  crystalline  body 
[origiually  obtained  by  Hlasiwetz  [iz,  14],  who  however  assigned  to  it  the  improbable 
formula  2C«H«S,C2H2NS2  +  2(C«H«,C.2NS2)  =  C^H^N^SS],  which,  gives  by 
analysis  45*54  p.  c.  carbon,  7' 13  hydrogen,  10*69  nitrogen,  and  37*23 
sulphur,  agreeing  nearly  with  the  formula  CH**N*S*,  which  requires 
45-46  C,  7*58  H,  10-61  N,  and  3635  S.  — Its  alcoholic  solution  mixed 
with  bichloride  of  platinum  yields  a  brownish  yellow  amorphous  preci* 
pitate,  which  may  be  dried  at  100°,  without  decomposition,  and  then 
yields  by  analysis  22*84  p.  c.  C,  3*32  H,  5*  48  N,  and  37*64  Ft.,  repre- 
sented, according  to  Stadeler,  by  the  formula  C*°H*«N*S*,PtS»  +  PtCl», 
requiring  22*63  C,  3'40  H,  5*28  N,  and  37*19  Pt  Its  formation  may 
be  represented  by  the  equation  : 

doH"N2S^2  HS     +     2  PtCI*     «     2  HCl     +     (C»Hi«NSS<,PtS2  +  PtCl«) 

Hlasiwetz  acsigned  to  this  precipitate  the  formula  C»H>bN%>,  3  PtS>. 


Primary  Nucleus  C"H*^. 
Oxysukyhl-nudem  C"(SO*)*H»«0». 

Sulphocamphoric  Acid. 

Pn.  Walter.    (1840.)    Ann.  Chim.  Phys.  74,  38;  J.  pr.  Ghent.  21,  241; 
Ann.  Pharm.  36,  59;  N.  Ann.  Chim.  Phys.  9,  177. 

Acide  8ulfocamphorique,  Campherschtce/elsUure. 

Formation.  By  the  action  of  anhydrous,  fuming,  or  common  sul- 
phuric acid  on  camphoric  acid. 

Preparation.  Finely  powdered  camphoric  acid  is  introduced  in  small 
portions  into  a  platinum  capsule  half  filled  with  oil  of  vitriol,  so  that  the 
oil  of  vitriol  remains  in  great  excess,  whereby  the  camphoric  acid  is  dis- 
solved to  a  perfectly  limpid  liquid.  When  either  fuming  or  anhydrous  sulphoric 
add  is  used,  sulphurous  add  is  evolved ,  and  the  fluid  becomes  yellow  or  brown  and 
afterwards  darker.  On  carefully  heating  the  solution,  bubbles  of  carbonic 
acid  are  evolved  from  45°  to  50°,  more  abundantly  at  60°,  so  that  to  pre- 
vent overflowing,  the  basin  must  be  frequently  removed  from  the  water- 
bath.  The  liquid  is  stirred,  and  the  heating  continued  as  long  as  car-> 
bonic  acid  is  evolved,  and  the  now  brown  liquid  is  diluted  with  a  large 
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quantity  of  water  and  allowed  to  stand  for  several  days,  wherenpon  tho 
undecomposed  camphorio  acid  is  deposited,  together  with  a  green  sub- 
stance which  colours  tho  aqueous  mixture  green.  The  liquid  is  filtered 
and  evaporated  to  crystallisation  in  vacuo  over  sulphuric  acid,  which  is 
frequently  renewed ;  the  crystals  are  drained  on  a  funnel^  repeatedly 
pressed  between  blotting  paper,  afterwards  ground  and  again  pressed  to 
remove  the  adhering  sulphuric  acid  as  much  as  possible,  then  dissolved  in 
alcohol,  and  the^solution  is  allowed  to  evaporate  spontaneously.  The  crys- 
tals obtained  are  collected,  pressed,  and  again  recrystallised  from  alcohol, 
until  they  are  nearly  colourless,  then  once  more  crystallised  from  water 
and  allowed  to  dry  in  the  air  on  blotting  paper.  Formerly  Walter  decom- 
posed the  mixture  of  sulphocamphoiic  acid  and  oil  of  vitriol  with  carbonate 
of  baryta  or  oxide  of  lead,  then  the  baryta-salt  with  sulphuric  acid,  or 
the  lead-salt  with  sulphuretted  hydrogen;  but  in  this  manner  he  never 
obtained  the  acid  dry  or  of  constant  composition,  but  contaminated  with 
sulphuric  acid,  as  the  lead-salt  is  accompanied  by  a  product  of  decomposi- 
tion containing  sulphuric  acid.  This  sulphuric  acid  Walter  formerly 
erroneously  supposed  to  be  derived  from  the  sulphocamphoric  acid  by  its 
decomposition  in  the  evaporation  of  its  aqueous  solution. 

Properties.  Hydrated  sulphocamphoric  acid  forms  colourless,  six- 
sided  prisms.  It  has  a  very  sour  taste,  and  makes  the  teeth  feel  blunt. 
In  vacuo  the  crystals  lose  4  At.  of  water  =  1 2*5  p.  o.  (Calculation  12-49  p.  c.)# 
and  also  their  crystalline  structure,  passing  into  anhydrous  sulphocam- 
phoric acid,  which  likewise  remains  on  evaporating  the  aqueous  solution 
to  dryness  in  the  water-bath. 


DrUd  in  vacuo. 

Walter. 

XO  \j  ....•••••.«<.•..   xuo     .... 

16  H 16     .... 

12  O 96     .... 

42-82     

6-34     

38-09     

12-75     

.    43-01 

6-42 

.    37*79 

2  S  32     .... 

.     12-78 

CWH«S20«  ....  252     .... 

100-00    

.  100-00 

Crystallisetf, 

Walter. 

18  C      108 

20  H     20 

....    37-47 
....      6-94 
....     44-43 
....     1116 

37-82 

7*02 

16  0      128 

2  S       32 

43-95 

11 -21 

C"H»«S20>2  +  4Aq 288     ....  100-00     100*00 

Decompositions.  1 .  The  acid  gives  off  water  of  crystallisation  when 
heated  on  platinum-foil,  melts  (on  mercury  at  160°  to  165^)  undergoing 
decomposition,  acquires  a  red  colour,  then  chars,  evolves  thick  white 
fumes,  and  entirely  disappears.  —  2.  The  aqueous  solution  may  be  eva- 
porated to  dryness  in  the  water-bath  without  undergoing  decomposition. 
—  3.  It  is  but  sparingly  soluble  in  cold  oil  of  vitriol,  more  soluble  on 
the  application  of  heat;  but  when  strongly  heated,  the  solution  acquires 
a  red,  then  becomes  black,  the  colour  being  already  very  dark  when  near 
the  boiling  point  —  the  sulphocamphoric  acid  being  <lestroyed  and  sul- 
phurous acid  evolved.  With  anJiydrous  sulphuric  acid,  it  forms  a  blood- 
red  solution,  with  partial  decomposition.  —  4.  It  is  not  changed  by 
trituration  with  iodine.  —  5.  With  bromine,  it  evolves  hydrobromic  acid 
gas,  and  yields  a  compound  denser  than  water.  — 6.  When  chhrxne  is 
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passed  through   aqueous  sulphocamphoric  acid,  a  viscid  oil  separates, 
sinking  to  the  bottom;  this  oil  bums  with  a  greenish  flame  when  heated. 

Combinations,  Sulphocamphoric  acid  is  very  readily  soluble  in  wafer; 
single  scales  dissolve  almost  instantaneously,  moving  rapidly  to  and  fro; 
the  anhydrous  acid  dissolves  even  more  quickly  and  with  more  rapid 
movements. 

Soluble  in  hydrochloric,  nitric  and  cold  sulphuric  acid,  without  decom- 
position. 

Insoluble  in  bisulphides  of  carbon . 

Sulphocamphoric  acid  is  bibasic.  All  its  salts  are  soluble.  Only 
neutral  salts  =  C^'H^M'S'O"  are  known. 

Sulphocamphorate  of  Ammonia.  —  Concentrated  aqueous  sulpho- 
camphoric acid  is  supersaturated  with  ammonia,  and  the  mixture  allowed 
to  eraporate  spontaneously  in  the  air  (in  vacuo  nearly  all  the  ammonia 
escapes).  This  salt  has  a  somewhat  variable  composition,  owing  to  the 
tendency  of  the  ammonia  to  escape. 

Needles  grouped  in  stars,  having  an  acrid,  pungent  taste.  Reddens 
litmus.     Very  soluble  in  water,  somewhat  soluble  in  alcohol. 


18  C      

108 

....        O0*dZ        ... 

.•••        V  £L      ... 
>•••         t'ov      ... 

....     10-52    ... 

....      OD  {5D      ... 

Walter. 
35*5 

2  N     

24  H     

28 

24 

9*4 

7*7 

2  S      

10-5 

14  O      

112 

36*9 

Ci8H"(NH*) 

»S20"  +  2Aq. 

304 

....  100*00     ... 

1000 

Sulphocamphorate  of  Potash.  —  (When  aqueous  sulphocamphoric  acid 
is  neutralised  with  potash  and  left  to  evaporate,  a  salt  which  reddens 
litmus  crystallises  on  the  upper  part  of  the  vessel  in  masses  resembling 
cauliflower-heads,  and  at  the  bottom  of  the  vessel  a  salt  composed  of 
needles  and  producing  a  brown  stain  on  turmeric  paper).  Sulphocam- 
phoric acid  dissolved  in  absolute  alcohol  is  neutralised  with  alcoholic 
potash,  whereupon  the  salt  separates  in  fine  needles  as  soon  as  the  neu- 
tralisation is  nearly  complete,  so  that  the  liquid  solidifies.  The  product 
is  collected  on  a  filter,  washed  with  alcohol,  pressed  and  then  dried,  first 
in  the  air,  then  in  vacuo. 

Very  slender,  colourless  needles.  Taste  acrid,  cooling,  similar  to  that 
of  Epsom  salts.  Neutral  to  vegetable  colours.  Dissolves  rapidly  in 
water  with  movements  similar  to  those  of  sulphocamphoric  acid.  Spar- 
ingly soluble  in  alcohol,  still  less  in  absolute  alcohol,  very  sparingly 
in  ether. 


2K0 

....     94*4  ....     28*74     ... 

Walter. 
28-65 

18  C     

14  H    

....  108      ....    32-88     ... 
....     14      ....      4-26     ... 

32-65 

4*35 

10  O    

....     80      ....     24*36     ... 

24-48 

2  S     

...    32      ....       9-76     ... 

....       9-87 

C"H"K2S20^2 

...  328*4  ....  10000    ... 

10000 

Sulphocamphorate  of  Baryta,  —  The  aqueous  acid  is  saturated  with 
carbonate  of  baryta,  the  saturation  being  promoted  by  the  aid  of  heat. 
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The  filtered  solation  leares  on  eyaporation  a  colourless,  or  sligbtly 
yellow,  gummy,  non-orystalline  mass,  easily  detached.  (When  the  mix« 
tare  of  snlphnrio  acid  and  sulphocamphoric  acid,  diluted  with  a  large 
quantity  of  water  is  neutralised  with  carbonate  of  baryta,  a  yellowish, 
impure  salt  is  obtained,  other  products  of  decomposition  being  mixed 
with  it.) 

Tastes  unpleasant,  very  saline  and  at  the  same  time  sweet.  Reddens 
litmus  slightly.  Bums  when  heated  on  platinum- foil,  and  leaves  a 
greenish  white  mass,  which  is  a  mixture  of  sulphide  of  barium  and  sulphate 
of  baryta. 

Walter. 

2BaO 153  ....  39*53  3950 

18  C 108  ....  27-88  28-40 

14  H 14  ....  3-61  3-63 

10  O 80  ....  20-68  2018 

2  S  82  ....  8-30  8-29 

(?8Hi*Ba2S50» 387     ....  100-00    100-00 

StdphocampharaU  of  Lime. — Aqueous  sulphocamphoric  acid  is  neu- 
tralised with  lime-water  and  the  solution  evaporated  in  vacuo  over  oil 
of  vitriol,  a  non-crystalline  residue  remaining. 

Soluble  in  water,  less  soluble  in  alcohol. 


2CaO   56 

1,8  C    

14  H    

10  O    

2  S     


Walter. 

56    ....     19-31     .. 

19-2 

108     ....    37-24     .. 

......    34-6 

14     ....      4-82     .. 

50 

80     ..,    27-5»    .. 

30-3 

32     ....     11-04     .. 

10-9 

C»H"Ca>S*0»    290    ....  10000    ........  100-0 

Svlphoeamphorate  of  Lead,  —  Prepared  like  the  baryta-salt.  The 
solution  evaporated  over  the  water-bath,  in  vacuo,  or  spontaneously, 
leaves  an  amorphous  mass,  which  yields  a  white  powder  when  ground. 
Tastes  sweet,  like  other  lead-salts.  Reddens  litmus.  When  heated  on 
platinum  foil  it  burns  and  leaves  oxide  of  lead.  Soluble  in  water, 
insoluble  in  alcohol. 

J>ried  in  vacuo  or  at  120®-130**.  Walter. 


2PbO    

223-6 

....     48-64     .... 
....     23-62     .... 
....       307     .... 
....     17-64     .... 

....     T'or  .:.. 

....     48-84 

18  C     

108 

....     23-63 

14  H    

14 

3-08 

10  O    

80 

....     17-37 

2  S     

32 

7-08 

cwH"pys8o» 

....  457-6 

....  100-00    .... 

....  100-00 

Snlphocamphorate  of  Copper.  —  When  aqueous  sulphocamphoric  acid 
is  neutralised  with  oxide  or  carbonate  of  copper,  and  the  green  solution 
left  to  evaporate, .  nodular  crystals  are  obtained,  which  seem  to  be 
C"H**Cu*S'0**4-2Aq;  it  is  however  difficult  to  obtain  the  salt  pure,  and 
it  is  generally  contaminated  with  an  acid  salt,  which  can  be  extracted  by 
repeated  washing  with  alcohol. 

Sidphocamphorate  of  Baryta  and  Copper.  —  When  sulphate  of  copper 
is  added  in  small  quantities  to  cold  aqueous  snlphocamphorate  of  baryta 
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until  no  more  salpbate  of  baryta  is  precipitated,  and  the  green  filtrate  is 
evaporated  over  the  water-bath^  eulphate  of  baryta  is  continuously  precipi- 
tated, and  at  last  a  solution  free  from  baryta  remains,  which  crystallises 
on  evaporation.  In  vacuo>  at  the  common  temperaturCj  the  green  filtrate 
may  be  evaporated  without  undergoing  decomposition.  Accordingly  a 
double  salt  first  forms  in  the  cold,  which  deposits  sulphate  of  baryta  when 
heated.  As  the  sulphuric  acid  can  form  only  at  the  expense  of  the 
oxygen  in  the  organic  substance  (or  the  oxide  of  copper),  the  crystallised 
salt  must  contain  a  modified  sulphocamphoric  acid. 

Sulphocamphorate  of  Silver.  —  When  aqueous  sulphocamphoric  acid  is 
neutralised  with  oxide  of  silver,  the  filtered  solution  evaporated  in  the 
water-bath  or  in  vacuo,  deposits  crystalline  crusts  ;  but  it  often  becomes 
yellow^  and  then  yields  a  salt  having  a  faint  yellow  colour. 

Sometimes  colourless,  sometimes  yellow  crystalline  crusts,  having  a 
very  disagreeable  and  strongly  metallic  taste.  Heddens  litmus.  Less 
soluble  in  water  than  the  sulphocamphorates  above  described.  Sparingly 
soluble  in  cold  alcohol,  more  soluble  in  hot  alcohol. 


2  Aff  

216-2  ....    46  37     ..., 

Walter. 
....     46-38 

**  **o     •••• 

18  C     

14  H    

108      ....    23-18    .... 

14      ....       3-00    .... 

....     2802 
....       2-99 

12  O     

2  S     

96      ....     20-59     .... 

32      ....       6-86     .... 

....     20*72 
....       6-89 

C^H"Ag2S«0«»  ....  466-2  ....  100-00    100-00 

Sulphocamphoric  acid  dissolves  very  readily  in  common  and  in 
absolute  alcohol. 

It  is  soluble  in  ether. 

It  is  insoluble  in  cold,  and  very  sparingly  soluble  in  hot  oil  o/tur^ 
pentine. 
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Action  of  Potash  and  Soda  on  Organic  Compounds.  —  Tlie  action  of 
tbese  two  alkalis  on  organic  substances  is  not  always  the  same,  the  use  of 
potash  being  more  advantageous  than  that  of  soda,  for  the  production  of 
certain  compounds.  The  two  following  instances  of  the  difference  of 
action  have  been  particularly  examined  by  Possoz.  {N,  Ann.  Chim, 
Phys,y  56,  301): 

1.  Formation  of  Oxalates,  When  starch,  sawdust,  straw,  bran,  wool, 
silk,  leather,  horn,  <bc.,  is  heated  with  strong  potash-ley  to  a  temperature 
between  200°  and  225^  the  solid  matter  dissolves  and  forms  a  brown  mass 
containing  a  considerable  quantity  of  ulmic  acid;  and  on  continuing  the 
heat,  the  mass  becomes  yellow  and  whitish,  and  the  ulmic  acid  is  converted 
into  oxalic  acid,  together  with  acetic  and  formic  acids.  With  300  pts. 
of  hydrate  of  potash  to  100  pts.  of  organic  matter  dried  at  100^,  starch 
yields  125  pts.  of  oxalic  acid;  sawdust,  70;  straw,  100;  hay,  140;  bran, 
150;  wooly  10;  silk,  12;  leather,  6;  horn,  20. 

When  soda  is  used  instead  of  potash,  ulmic  acid  is  first  produced  as 
above ;  but  when  the  heat  is  continued,  the  oxalic,  acetic,  and  formic  acids 
appear  to  be  decomposed  nearly  as  fast  as  they  are  formed;  their  pre- 
sence may  indeed  be  recognised  during  the  whole  course  of  the  action; 
but  at  whatever  point  the  operation  may  be  stopped,  or  whatever  propor- 
tion of  soda  may  be  used,  the  quantity  of  oxalic  acid  obtained  is  always 
very  small — and  sometimes,  as  in  the  case  of  wool,  silk  or  leather,  abso- 
lutely nothing. 

This  destructive  action  of  soda  appears  to  be  due  to  the  comparatively 
high  temperature  at  which  it  melts;  even  whcn'potash  is  used,  the  product 
is  much  diminished  if  the  heat  is  allowed  to  rise  too  high.  But  when  the 
hydrates  of  soda  and  potash  are  mixed  in  such  proportion  that  the  mass 
shall  fuse  at  nearly  the  same  temperature  as  pure  potash,  the  quantity  of 
oxalic  acid  produced  is  the  same  as  when  potash  alone  is  used,  or  may 
even  be  greater.  The  addition  of  soda  in  certain  proportions  renders  it  pos- 
sible to  operate  on  a  larger  quantity  of  organic  matter,  and  the  quantity  of 
oxalic  acid  produced  increases  in  the  same  proportion.  A  mixture  of  1  pt. 
of  hydrate  of  soda  with  3  pts.  hydrate  of  potash  decomposes  -^^^more  starch 
than  pure  potash;  1  pt.  of  soda  with  2  pts.  potash,  decomposes  |  more; 
a  mixture  of  the  two  alkalis  in  equal  parts  decomposes  about  the  same 
quantity  as  pure  potash;  a  mixture  2  pts.  soda  and  1  potash  decomposes 
•^  less  ;  3  pts.  soda  with  1  pt.  potash,  \  less  ;  and  with  a  still  larger 
proportion,  the  quantity  of  oxalic  acid  produced  is  very  small. 
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2.  Formation  of  Cyanid€8.  Sods,  either  pare  or  carbonated  cannot  be 
need  to  replace  potash  in  the  manufacture  of  ferrocyanides  (vii.  453). 
If  used  alone,  it  yields  a  much  smaller  product;  and  the  addition  of  soda 
to  the  potash  diminishes  instead  of  increasing  the  quantity  of  cyanide 
formed.  The  cause  of  this  difference  appears  to  be  that  the  deoxidation 
of  soda  by  carbon  requires  a  higher  temperature  than  that  of  potash; 
and  in  consequence  of  this  higher  temperature,  Ihe  animal  matter  is  de- 
composed ana  gives  off  its  nitrogen  in  the  gaseous  form,  before  the  sodium 
is  set  free  and  enabled  to  unite  with  the  carbon  and  nitrogen.  In  prepar- 
ing cyanides  by  passing  nitrogen  gas  over  charcoal  impregnated  with  an 
alkaline  carbonate,  it  is  found  that  when  carbonate  of  soda  is  used,  a  much 
higher  temperature  is  required  than  with  potash.     (Possoz.) 
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AlcohoUradiccLU,  dse.  from  Boghead  Cannd  Coal,  —  The  light  oil  {A) 
obtained  by  distilling  Boghead  Cannel  coal  at  a  gentle  heat,  contains 
alcohol-radicals  C*»H*»+>  or  (C»H«»-^*)«;  hydrocarbons  C*°H*"  homolo- 
gous with  defiant  gas ;  and  hydrocarbons  C^H'<^~'  homologous  with 
benzol. 

1.  The  oil  has  a  specific  gmvlty  of  0*750  at  15°,  and  begins  to  boil  at 
141^  By  treating  it  with  faming  nitric  acid  or  with  a  mixture  of  nitric 
and  sulphuric  acids,  separating  that  portion  of  the  oily  liquid  which  is 
not  altered  by  the  action  of  the  acid,  washing  it  with  aqueous  alkali, 
drying  it  by  contact  with  a  solid  alkaline  hydrate,  rectifying  over 
sodium,  and  repeated  fractional  distillation,  the  following  alcohol-radicals 
are  obtained. 


Name. 

Formula. 

Boiling 
point. 

Sp.  gr.  at 

l8^ 

Yapour-density. 

exp. 

calc.  (2  Tol.) 

Propyl  or  Trityl 
Butyl  or  Tetryl 
Amyl  or  Pentyl 
Caproyl  or  Hezyl 

(C«HO* 
(C8H»)« 

(CWH")« 

68** 
119* 
159* 
202* 

0*6745 
0*6945 
0*7366 
0*7568 

2*96 
3*88 
4*93 
5-83 

2'97 
3*94 
4*91 
5*87 

2.  The  original  oily  distillate  (A)  treated  with  bromine  in  piesenoo 
of  water  is  converted  into  a  heavy  liquid  which  is  a  mixture  of  the  bro- 
mides of  the  hydrocarbons  C'"H'°  with  the  hydrocarbons  C**H*»+*  and 
Q2  lH'"-^  These  latter  hydrocarbons  may  be  separated  by  distillation 
(B),  the  bromides  C*"H*"Br*  then  remaining  behind.  The  brominated 
product  being  formed  in  presence  of  water,  could  not  be  obtained  free 
from  oxygen.  After  standing  for  some  time,  it  separated  into  three 
layers,  the  upper  consisting  of  water,  with  a  small  quantity  of  hydro- 
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bromic  acid^  the  middle  layer  of  organic  bromine-oompoands  {C)i 
the  lowest  of  aqaeous  hydroDromic  acid  (of  sp.  gr.  1*320,  containing 
37  p.  c.  HBr). 

The  organic  bromine-compounds  {0)  when  repeatedly  treated  with 
alcoholic  solation  of  potash  and  sodium,  reprodnoed  the  hydrocarbons 
from  which  they  had  been  formed.  The  brominated  oil  formed  from  the 
portion  of  the  original  oil  which  boiled  between  7F  and  72",  yielded 
caproylene (kexylene)  C**H"(vapour-density  observed:  3*020;  calc.  2*904); 
and  the  brominated  oil  from  the  portion  boiling  between  82°  and  88^, 
yielded  cenanthylene  (heptylene)  C^H^*  (sp.  gr.  0*718  at  18*^.  Vapour- 
density,  observed:  3*320;  calc.  3*386). 

3.  By  treating  the  mixture  of  hydrocarbons  (B)  distilled  from  the 
bromides,  with  fuming  nitric  acid,  benzol  is  dissolved  as  nitrobenzol,  the 
alcohol-radicals  C^H^*^'  remaining  unaltered.  A  small  quantity  of 
toluol  appears  to  be  likewise  present,  but  no  other  hydrocarbon  of  the 
same  series.  (G.  G.  Williams,  FhU,  Tram.  1857,  447;  abstr.  Phil. 
Mag,  [4],  13,  134;  Chem.  Gat.  1857,  19  and  25;  Ann.  Fhaim.  102,  126. 
Further ;  Phil.  Tram.  1857,  737 ;  Ohem.  Oa9.  1858,  285;  abstr.  Ann. 
Phat-m.  108,  384.) 
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Volatile  Organic  Bases  (natural  occurrence).  —  According  to  0.  Hesse 
(JI  pr.  Chem.  70,  60)  guano  contains  traces  of  amylamine  and  trimethyl- 
amine.  Both  these  bases,  especially  the  latter,  are  likewise  found  io  the 
leaves  of  mangold-wurzel.  Accordiug  to  Lucius  (Ann.  Pharm.  103,  105) 
guano  likewise  contains  bimethylamine,  28  lbs.  of  guano  distilled  with 
lime  yielding  0*5  grm.  of  a  platinum-salt  agreeing  in  composition  with 
the  formula  C*H^N.  HCL  PtCP. 

Putrid  yeast  contains,  according  to  A .  Miiller's  investigation  {J,  pr. 
Chem.  70,  65)  trimethylamine  and  amylamine,  probably  also  ethylaniiue 
and  caprylamine. — According  to  Hesse  (J.  pr.  Chem.  71,  471),  the  volatile 
bases  produced  by  the  putrefaction  of  yeast  are  trimethlyamine,  ethyl- 
amine,  amylamine,  and  perhaps  also  caproylamina 
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Fatty  Acids.  —  According  to  Perrott  {Compt,  rend.  45,  174),  fusel-oil 
obtained  from  beet  contains  several  acids  of  the  series  C*»H*"0*,  viz.  vale- 
rianic, caproic,  oananthylic,  caprylic,  and  pelargonic  acids,  the  two  latter 
being  the  most  abundant.  These  acids  exist  in  the  fusel-oil  in  the  form 
of  ethers,  and  may  be  separated  as  potash-salts  by  treating  with  potash 
the  residue  which  remains  after  distilling  off  the  amvlic  alcohol. 

Formic,  acetic,  propionic  and  butyric  acids  have  been  found  among  the 
product  of  the  dry  distillation  of  Irish  jieai      (Sullivan^  Atlantis,  1, 185.) 

2  c  2 
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—  Acetic,  butyric,  and  valerianic  acids  have  also  been  found  among 
the  products  of  the  distillation  of  a  li/^ht  moss-peat  from  the  Canton 
Zurich.  (Vohl,  Ann,  PJiarm,  109,  152,)  Kraut  found  caproic  and 
butyric  acids  in  the  residue  obtained  by  evaporating  25  litres  of  the 
water  of  a  spring  rising  in  boggy  ground  in  Hanover,  after  the  water 
bad  stood  for  some  months  in  a  vessel  half  filled  with  it.  The  fresh 
water  exhibited  scarcely  any  trace  of  those  acids.  (Ann.  Pharm, 
103,  29.) 

Lucius  (^n92.  Fliarm.  103,  105)  found  in  guano  a  large  quantity  of 
acetic  acid,  a  smaller  quantity  of  propionic,  and  very  little  formic  acid. 
According  to  Rebling  (Arch.  Pharm.  [2]  92,  82)  butyric  acid  is  present  as 
an  odoriferous  principle  in  guano  and  in  human  fteces;  also  in  the  excre- 
ments of  carnivorous  birds,  and  of  serpents  (ibid.  93,  300). 

Al.  Miiller  (J.  pr.  Cheni.  70,  65)  found  in  putrid  yeast,  large  quan- 
tities of  acetic,  butyric,  caprylic  and  butyro-aoetic  acids,  very  little  formic 
and  pelargonic  acids,  and  an  acid  containing  more  than  20  At.  carbon; 
Hesse  (J,pr.  Ohem.  71,  471)  found  in  putrefied  yeast,  acetic,  butyric  and 
propionic  acids,  probably  also  formic,  caprylic  and  pelargonic  acid.] 
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Action  of  Alkaline  Hydrates  on  Compound  Ethei's.  —  Compound 
ethers  decomposed  by  alkalis  generally  yield  alcohols;  sometimes,  how- 
ever, especially  with  nitric  ethers,  the  product  of  the  decomposition  is 
not  an  alcohol  but  a  simple  ether,  just  as  in  the  precipitation  of  metallic 
salts  by  potash,  the  precipitate  is  sometimes  an  anhydrous  oxide  instead 
of  a  hydrate. 

When  nitrate  of  methyl  is  introduced  into  an  inverted  glass  tube 
standing  over  mercury,  and  a  piece  of  solid  potash  is  passed  up  together 
with  a  little  water,  a  formation  of  gas  begins  in  two  or  three  days,  and 
continues  for  some  weeks.     The  gas  thus  evolved  is  oxide  of  methyl: 

C2H80,NO*  +   KG  -  C»HH)   +  KO.NO*. 

The  quantity  of  methylic  ether  thus  obtained  is  about  {  of  the  theoretical 
quantity;  the  rest  of  the  methyl  is  probably  converted  into  methylic 
alcohol. 

NUraie  of  ethyl  heated  with  solid  potash,  yields  a  mixture  of  alcohol 
and  ether,  together  with  a  considerable  quantity  of  brown  humus-like 
matter.     With  dilute  potash-solution,  nothing  but  alcohol  is  obtained. 

Sulphide  of  ethyl  under  the  same  circumstances  yields  nothing  but 
alcohol. 

Bromide  of  ethyl  treated  with  hydrate  of  potash  sometimes  yields 
ether.    (Berthelot,  CompL  rend,  49,  212.) 
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Biozymethylene. 

c*H*o*  =  (c«n^o-)^ 

A.  Bdtlerow,    Ann.  Phann,  111,  242  ;  Compt  rend,  49, 137. 

Dioxymeihylene. 

Formation,     1*   By  the  action  of  oxalate  of  silver  on  iodide   of 
methylene  : 

2CUg208     +     2C?n«P     =     C^H^O*     +     4AgI     +     4C0»     +     4  CO. 

2.  By  the  action  of  oxide  of  silver  on  iodide  of  methylene.  —  3.  By 
the  action  of  oxide  of  lead  on  acetate  of  methylene  (p.  392). 

Preparation.  When  1  At.  iodide  of  methylene  is  intimately  mixed 
ivith  1  At.  oxalate  of  silver,  and  heated,  a  violent  explosive  action  takes 
place;  but  if  the  mixture  be  previously  triturated  with  twice  its  weight 
of  pounded  glass,  —  or  better,  if  it  be  heated  under  a  layer  of  rock-oil,  a 
slow  regular  decomposition  takes  place;  gas  is  abundantly  evolved  con- 
sisting of  carbonic  acid  and  carbonic  oxide;  and  bioxymethylene  sub- 
limes in  the  neck  of  the  retort  or  passes  over  with  the  vapour  of  rock-oil 
into  the  receiver,  and  there  condenses  in  a  thin  white  layer,  which  adheres 
closely  to  the  sides  of  the  receiver.  It  is  purified  by  pressure  between 
paper,  and  washing  with  ether,  alcohol  and  water,  then  with  alcohol  and 
ether,  in  the  order  here  mentioned,  and  lastly  dried  over  oil  of  vitriol  and 
sublimed  in  sealed  tubes. 

Properties,  Translucent,  hard,  crystalline  cmsts  having  an  indistinct 
crystalline  structure.  It  is  odourless  at  ordinary  temperatures,  but  emits 
a  peculiar,  sharp,  irritating  odour  when  heated.  Tasteless.  Neutral  to 
litmus  paper.  May  be  sublimed  without  previous  fusion.  Begins  to 
volatilize  at  100%  but  is  not  completely  vaporized  till  lieated  above  150*^; 
at  about  152%  it  melts  and  immediately  afterwards  begins  to  boil.  A 
lump  of  it  quickly  heated,  melts  and  boils  at  the  same  time.  Vapour- 
density  2-07. 

Butlerow.  Vol.    Density. 

4  C  24     ....    4000    3908     Cvapour 4  ....  1*6640 

4  H 4     ....       6-67     6-78     H-gas  4  ....  0-2772 

4  O 32     ....     53-33     5414     O-gas 2  ....  2-2186* 

C^H^O*    ....  60     ....  10000     10000    Vep.  of  Cni«0^  ....  2  ....  41598 

1  ....  2-0799 

Isomeric    with    acetic    acid    and    formiate    of    methyl.        It    micht    also    be 

C-H2 1  *  o  ** 

regarded  as  methyl-giycolic  ether  qju2  r  O"*!  ^^^^  it  not  that  Wurtz's  recent  investiga- 
tions seem  to  show  that  the  ethers  of  biatomic  alcohols  contain  the  same  number  of 
carbon>atoma  as  the  alcohols  themselves  ;  and  conseqoently  that  methyUglycol  (not  yet 

obtained)  being  ^**J|Uo*,  methyl-giycolic  ether  should  be  C^H'O-, 
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Decompodtians.  1 .  Bioxymethylene  has  a  great  inclination  to  take 
up  an  additional  quantity  of  oxygen,  being  thereby  conrerted  into  car- 
bonic acid  and  water,  and  sometimes  partially  into  formic  and  oxalic  acids. 
It  reduces  the  oxides  of  silver  and  mercury  when  heated  with  them.  Nitric 
acid  or  a  mixtare  of  sulphuric  acid  and  bickrajnate  of  potash  converts  it 
into  carbonic  acid  and  water.  Enclosed,  together  with  spongy  platinum^ 
in  a  sealed  tube  containing  oxygen,  it  oxidises  slowly  at  ordinary,  quickly 
at  higher  temperatures,  yielding  carbonic  acid  and  water.  Heated  to 
100°  for  about  10  hours  in  sealed  tubes  with  water  and  peroxide  of  lead y 

it  yields  carbonate  and  formiate  of  lead.  In  the  preparation  of  this  compound 
by  the  process  above  ^ven,  part  of  it  appears  to  be  oxidised  by  oxygen  derived  from 
tiie  oxalate  of  silver :  for  the  volume  of  carbonic  add  evolved  is  greater  than  that  of 
the  carbonic  oxide  (they  should  be  equal  according  to  the  above  eqnation);  and  towards 
the  end  of  the  operation  oxalic  acid  sablimes  in  crystals :  C*H^O^  +  60=^  C^H-O^ 
+  2H0.  —  2.  With  red  iodide  of  phosphorus,  it  yields  iodide  of  methylene 
and  is  at  the  same  time  partially  carbonized.  —  3.  When  ammonu»-gas  is 
passed  over  pulverized  oxide  of  methylene,  heat  is  evolved,  a  watery 
liquid  is  separated,  and  a  volatile  crystalline  substance  is  formed  po£- 
sessing  basic  properties. 

Combinations.  Bioxymethylene  does  not  dissolve  in  water^  alcohol  or 
eUher^  when  merely  boiled  with  it  for  a  short  time;  but  when  heated  with 
water  to  1 00°  in  a  sealed  tube  for  several  hours,  it  dissolves  completely, 
forming  a  solution,  which,  when  evaporated  in  vacuo,  leaves  a  residue 
consisting  chiefly  of  unaltered  bioxymethylene. 


lodiJe  of  Methylene,    CWP. 

» 

BuTLEROW.     Ann,  Pharm.  107,  110;  111,  242. 

Produced  by  the  action  of  iodoform  on  ethylate  of  sodium ;  [possibly 
thiu : 

(^H«NaO«     +     C«HI»     -     CH^P     +     Nal     +     C*H*0«]. 

The  best  result  is  obtained  when  9  at.  ethylate  of  sodium  (in  not  too 
concentrated  solution  and  not  turned  brown  by  exposure  to  the  air)  are 
gradually  added  to  4  at.  pulverized  iodoform*  On  adding  water  to  the 
product,  iodide  of  methylene  separates  as  an  oily  liquid  which  must  be 
washed  with  water  and  rectified  over  chloride  of  calcium. 

Yellowish,  strongly  refracting  liquid  of  sp.gr.  3*342  at  +  5°;  at  +  2"* 
it  solidifies  to  a  mass  of  broad,  shining,  crystalline  lamina). 

Bntlerow. 

2  C  12     ....       4-47     4-88     ....       4-56 

2H 2     ....       0-75     0-82     ....       0-85 

2 1    254     ....     94-78     95-30     ....     95-68 

C2H»P 268     ....  100-00    10100    ....  10109 

Butlerow  regards  it  as  probable  tbat  the  substance  which  Semllas  obtained  (.^n. 
Chim,  Piy$.  25^311),  by  the  action  of  pentachloride  of  phosphoras  on  iodoform,  was 
iodide  of  methylene ;  also  the  compound  which  BrUning  produced  {Atm,  Pharm.  104, 
187),  by  treating  iodoform  with  alcoholic  potash.    This  last  substance  gave  by  analysis 
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4*39  to  4*59  p.  c  C,  and  93*55  to  92*84  I,  nmnben  which  do  not  agree  yerj  well  with 
the  compoflition  of  iodide  of  methylene.  Briining  aasignfl  to  this  compound  the  formula 
C*HI>0,  which  requires  4-3Q  C,  and  92*35  I.  Its  sp.  gr.  in  the  liquid  state  is  3*345. 
It  solidifies  in  the  crystalline  form  at  6° ;  and  hoils  between  181^  and  182**.  Vapour* 
denrity  9*55  at  208'',  and  also  at  250'' ;  by  calculation  from  the  formula  (?BJH>,  for  a 
condensation  to  2  rolumes,  it  is  9'50. 

Iodide  of  methyloDe  is  not  decomposed  hj  potassium  at  ordinary 
temperatures,  bat  on  applying  beat,  an  erolntion  ol  gas  immediately  takes 
place,  ending  with  a  violent  explosion.  Sodium  acts  in  a  similar  manner, 
out  the  explosion  is  less  violent.  When  sodium^Tnalgum  containing;  \  of 
sodium  is  rubbed  to  powder  and  heated  with  iodide  of  methylene,  a  com- 
bustible gas  is  evolved,  and  iodide  of  sodium  is  formed,  together  with  a 
blackish  carbonaceons  substance  which  glimmers  away  when  set  on  fire. 
The  gas  is  chiefly  hydrogen,  but  appears  to  contain  a  small  quantity  of 
methylene ;  for  when  it  is  passed  into  bromine,  after  having  been  freed 
from  vapours  of  iodide  of  methylene  and  of  alcohol  by  passing  first 
through  alcohol  and  then  throngh  water,  and  the  bromine  is  afterwards 
treated  with  potash,  a  small  quantity  of  oil  is  left  undissolved  having  an 
odour  like  that  of  Dutch  liquid. -^  Iodide  of  methylene  treated  with 
acetate  ofdlvei*  is  converted  into  acetate  of  methylene. 

Chloride  of  Methylene^  CH*Cl*y  is  produced  by  the  action  of  chlorine 
on  iodide  of  methylene.  When  chlorine  gas  is  passed  into  iodide  of 
methylene  contained  in  a  retort  under  water,  and  the  retort  is  gently 
heated,  a  very  volatile  liquid  passes  over  into  the  receiver,  and  iodine 
separates  in  the  crystalline  form.  The  oily  liquid,  which  is  chloride  of 
'  methvlene,  is  purified  by  heating  it  with  chlorine  and  a  few  drops  of 
potash-leyi  drying  over  chloride  of  calcium,  and  rectifying. 

It  is  a  colourless  liquid,  heavier  than  water,  but  lighter  than  the 
iodide:  for  fused  chloride  of  calcium  sinks  to  the  bottom  of  it.  It  has  a 
penetrating  odour  very  much  like  that  of  chloroform.  Does  not  solidify 
in  a  mixture  of  snow  and  salt.     Boils  at  about  40^. 

Butlerow. 

2C    12    ....    14*12 

2H   2    ....      2*35 

2  CI  71     ....     83*53    82*21 

CH»CP 85    ....  10000 

According  to  the  known  boiling  points  of  the  chlorides  of  butylene,  propylene, 
and  ethylene,  that  of  chloride  of  methylene  should  be  65*  instead  of  40^  Now 
according  to  Wurtz,  the  difference  of  boiling  point  between  chloride  of  ethylene  and 
the  isomeric  body  chloride  of  ethylidene  is  25^.  (See  additions  to  vol.  vttj,  p.  376. 
If  then  this  same  difference  between  the  boiling  points  of  chloride  of  methylene,  and 
4diloride  of  methylidine,  is  also  25°,  the  latter  should  boil  at  40*,  as  the  compound  now 
under  consideration  actually  does.  Hence  Butlerow  thinks  it  not  improbable  that  this 
compound  is  really  chloride  qf  methylidene,  and  consequently  that  the  iodide  of  methy- 
lene above  described,  is  also  really  an  iodide  of  methylidine ;  but  till  this  point  is  satis. 
factorily  ascertained,  it  is  best  to  designate  these  bodies  as  methylene-oompounds. 

Bromide  of  Methylene  (?H*Br*.  —  Produced  by  the  action  of  bromine 
on  iodide  of  methylene.    (Butlerow.) 
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Acetate  of  Methylene. 

BuTLEROW.    loc,  eit, 

Biacetate  qf  mtthyUglyeol,  Zweifaeh-etngsauru  MethyUglycoL 

Formation,  By  the  action  of  iodide  of  methylene  on  acetate  of 
silver ; 

C«H«P     +     Ag».(C<HH)«)«.0*     =     2AgI     +     C«H«.(C<H»OS)-.0* 

Preparation,  An  intimate  mixture  of  the  two  substances  in  eqoi- 
Talent  quantities,  with  the  addition  of  crystal! isable  acetic  acid,  is  heated 
to  100°  for  some  hours  ;  the  resulting  mass  is  distilled  in  an  oil  bath  ; 
the  distillate  is  rectified,  the  portion  which  distils  above  150*^  being 
collected  apart ;  this  portion  is  saturated  with  lime  ;  and  the  acetate  of 
lime  is  dissolved  out  oy  water.  Acetate  of  methylene  then  separates  as 
an  oil,  which  is  dried  by  chloride  of  calcium,  and  freed  from  the  last 
traces  of  iodide  of  methylene  and  acetic  acid  by  distillation  over  dry 
acetate  of  silver  and  a  small  quantity  of  quick  lime. 

Properties.  Oily  liquid,  heavier  than  water,  and  having  an  aromaiio 
taste  with  pungent  after-taste. 


10  c    

60 

....     45-45     .... 

606     ... 

....     48*49     ... 

Batlerow. 
....     45-04     . ..    44-83 

8  H    

8 

6-13     ....      6*14 

8  0    

■  .•*.••*         VTs 

48*83     ....     49*03 

CWHSQS 

132 

....  100*00    ... 

100*00    ....  10000 

Acetate  of  methylene  dissolves  in  water  to  a  certain  extent  without 
decomposition ;  but  when  enclosed  in  a  sealed  tube  with  a  quantity  of 
water  not  su£Scient  to  dissolve  it  at  ordinary  temperatures,  ana  heated  to 
100'*^  for  twenty  hours,  it  is  dissolved  and  completely  decomposed,  yieldinf^ 
acetic  acid  and  a  solid  volatile  substance  which  dissolves  readily  in  water 
and  remains  as  a  white  residue  when  the  solution  is  evaporated  in  vacuo. 
—  Acetate  of  methylene  boiled  with  aqueous  alkalis  (potash  or  baryta- 
water)  or  heated  with  them  in  sealed  tubes,  is  decomposed,  yielding  an 
acetate  of  the  alkali,  and  perhaps  also  a  small  quantity  of  formiate. 
Neither  in  this  deoompositioii  nor  in  that  by  water,  is  any  hydrate  of  methylene  (methyl- 
glycol)  formed.  —  When  acetate  of  methylene  is  heated  with  wator  and 
oxide  of  lead  in  a  sealed  glass  tube,  acetate  of  lead  is  formed,  together 
with  hioxymethylene  (p.  380), 

^[(ShW)*}^']     +     ^PbO    =     4C*H3PbO*     +     C^H^O* 

It  is  also  decomposed  by  ammonia,  but  neither  in  this  case  is  any 
methyl-glycol  formed.  —  These  facts  seem  to  show  that  methyl-glycol 
has  no  existence.     (Butlerow.) 
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Chloride  of  Methyl  CH'CI.  —  This  compound  was  first  obtained  by 
Dumas  and  Peligot,  who  prepared  it  by  the  action  of  a  mixture  of  sul- 
phurio  acid  and  chloride  of  sodium  on  wood-spirit.  Bunsen  obtained  a 
gas  having  the  same  composition  and  physical  properties  by  the  action  of 
neat  on  basic  perchloride  of  cacodyl  (iz,  347);  and  Kolbe  &  Warrentrapp 
{Ann.  FItami.  76,  37)  also  obtained  a  gas  of  the  same  composition  by 
leaving  a  mixture  of  equal  volumes  of  marsh-gas  and  chlorine  exposed  to 
diffused  daylight.  Gerhardt  {Traiti  de  Chim,  org,  i,  566)  regarded  the 
first  only  of  these  products  as  C^H^.Gl ;  the  two  latter  as  (PH'CLH. 

Baeyer  {Ann.  Fliarm.  103,  181)  has  endeavoured  to  decide  upon  the 
identity  or  non-identity  of  the  gases  obtained  by  the  above  three  methods 
by  examining  their  absorbability  in  water.  —  1 .  For  the  gas  obtained  by 
the  decomposition  of  basic  perchloride  of  cacodyl,  he  found  the  co-efiicieut 
of  absorption*  in  water  to  be  at  7°  =  5304  ;  at  14°  =  4172  ;  at  20"* 
=  3*462  ;  at  25""  =  3034.  This  gas  also  forms  with  water  below  6"" 
a  solid  colourless  hydrate  which  separates  in  amorphous  films  when  the 
ffas  is  passed  into  cold  water,  but  may  be  obtained  by  slow  cooling  in 
large  crystals,  apparently  rhombic  prisms*  —  2.  The  gas  produced  by 
the  action  of  sulphuric  acid  and  chloride  of  sodium  on  wood-spirit  like- 
wise forms  this  hjdrate,  and  the  pure  gaseous  chloride  of  methyl  thus 
obtained  exhibited  the  same  degree  of  absorbability  in  water.  —  3.  The 
substitution-product  obtained  by  the  action  of  chlorine  on  marsh-gas  did 
not  form  any  hydrate  with  water,  and  exhibited  a  much  lower  degree  of 
absorbability  (0*08  at  14°).  Hence  Baeyer  concludes  that  the  gas  pro- 
duced by  the  decomposition  of  basic  perchloride  of  cacodyl  is  identical 
with  chloride  of  methyl,  but  that  the  substitution-product  of  the  action  of 
chlorine  on  marsh-gas  it  merely  isomeric  with  it. 

According  to  Berthelot,  on  the  other  hand,  the  last-mentioned  gas  is 
really  chloride  of  methyl,  and  may  be  converted  into  methylic  alcohol  by 
the  action  of  potash,  &c.  (see  xii,  478.) 


Page  319. 

Bimethylamine.  (C^H^.H.N.  Gossman,  by  decomposing  sulphite 
of  aldehyde-ammonia  with  lime,  obtained  an  organic  base,  having  the 
composition  C^H^N,  which  he  supposed  to  be  ethylamine  {vid  ix,  26;  also 
Ann,  Pharm,  91,  122).  It  has  however  been  shown  by  Petersen  {Ann, 
Fluirm,  102,  317)  that  the  base  thus  obtained  is  not  ethylamine,  but  the 
metameric  substance  bimethylamine.  —  This  was  proved  by  subjecting 
the  base  to  the  action  of  iodide  of  ethyl,  whereby  the  iodide  of  himelh^l- 
hiethylium  (C*H')'(C*H')*N  was  produced  (see  next  page). 

Bimethylamine  may  also  be  obtained  from  sulphite  of  aldehyde- 
ammonia,  without  the  action  of  lime,  viz.  1.  By  heating  the  compound 
to  140^  or  150°  in  a  sealed  tube,  and  boiling  the  resulting  brown  mass 

*  The  coefficient  ofabtorption  of  a  gas  in  a  liquid,  is  the  volume  of  gas,  reduced  to 
O^C  and  0'760  met.  pressure,  which  is  absorbed  by  a  unit  of  Tolnme  of  the  liquid  under 
the  same  pressure. 
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with  hydrochlorio  acid.  Salphor  then  separates;  the  aldehyde  is  partly 
giyen  ofif,  partly  conyerted  into  acetic  acid;  a  small  quantity  of  sulphuric 
acid  is  also  formed;  and  on  distilling  the  liquid  with  potash,  bimethyla- 
mine  is  given  off,  while  acetate  and  sulphate  of  potash  remain  behind.  — 
d.  By  beating  an  aqueous  solution  of  sulphite  of  aldehyde-ammonia  for 
some  time,  and  afterwards  distilling  it.  An  ammoniacal  liquid  then 
passes  oyer  at  first;  afterwards  sulphur  separates;  and  between  125^  and 
150'^,  there  pass  oyer  —  together  with  sulphide  of  ammonium  and  sulphite 
and  acetate  of  ammonia  —  oily  drops  of  liquid  haying  the  odour  of  garlic, 
and  consisting  of  bisulphide  of  ethyl  C*H%',  the  quantity  of  which 
increases  when  the  dried  contents  of  the  retort  are  heated  with  water 
somewhat  more  strongly  than  before.  The  liquid  gave  by  analysis  51*8  p.  c 
sulphur,  the  formula  C^H^S'  requiring  52'46  p.c.  —  Alter  the  sulphide  of  ethyl 
has  passed  over,  bimethylamine  is  evolyed  together  with  carbonic  acid, 
and  in  the  retort  there  remains  sulphate  of  bimethylamine^  together  with 
ammoniacal  salts.     (Petersen.) 

Bimethylamine  is  yolatile,  with  a  strong  ammoniacal  odour  :  gaseous 
at  ordinary  temperatures.  Its  boiling  point  appears  to  lie  between 
10°  and  15° 

ffydroMorate  of  Bimethylamine  C*IFN.HC1,  formerly  mistaken  for 
hydrochlorate  of  ethylamine,  forms  lamino-crystalline  masses,  which  are 
yery  hygroscopic  and  easily  fusible.  It  dissofyes  readily  in  water,  with 
nearly  equal  facility  in  alcohol,  much  less  in  ether.  Gossman's  analysis 
(Ann,  JPharm,  91,  122)  gave  43*0  p.  c.  chlorine,  the  formula  requiring 
43-55. 

Flatinum^aU  OH'N.HGlPtCll  —  Yellow  precipitate  rather 
sparingly  soluble  in  water,  less  in  alcohol  and  ether. 

Analysis  gaye  39*3  to  39*6  p.  c.  platinum^  the  formula  requiring 
d9'3K 

Bimethyl-biethylammonium.  (C»H»)«(C*H»)«N.  —The  iodide  of 

this  radical  is  obtained  by  passing  gaseous  bimethylamine  (eyolyed  from 
the  hydrochlorate  by  distillation  with  potash)  into  iodide  of  ethyl,  by 
which  it  is  readily  absorbed,  and  heating  the  resulting  liquid  to  100°  in  a 
sealed  tube  which  then  becomes  filled  with  white  tabular  crystals  of  the 
iodide,  easily  soluble  in  water  and  alcohol. 

The  aOoroplatinate  (C*H»)»(C*H»)«NCl.PtCl»  was  prepared  by 
decomposing  the  iodide  with  oxide  pf  silyer,  saturating  the  alkaline 
filtrate  with  hydrochloric  acid,  and  adding  bichloride  of  platinum.  The 
solution  concentrated  by  eyaporation  deposited  the  platinum-salt  in 
yellowish  prisms  or  tabular  crystals  moderately  soluble  in  water,  sparingly 
in  alcohol  and  ether. 

Petersen. 

12  C  72-0  ....     23-43    2343 

16  H 16-0  ....      5-22    62-31 

N 14-0  ....  4-65 

3  CI 106-5  ....  34-67 

Pt 98-7  ....     32-13     32-28 

C"HWNCl.PtCl» 307-2    ....  100-00 
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Trimethylamine  (C'H')'N.  —  This  base  Las  been  fonnd,  by  Dcssaignes, 
in  human  urine.  —  On  distilling  a  considerable  quantity  of  the  urine^  a 
liquid  was  obtained  which  smelt  strougly  of  ammonia  and  also  like  sea- 
iish,  and  turned  reddish  when  saturated  with  hydrochloric  acid.  This 
solution,  when  concentrated,  deposited  a  large  quantity  of  chloride  of 
ammonium;  and  on  evaporating  the  mother-liquor  to  dryness,  digesting 
the  residue  with  alcohol,  mixiug  the  alcoholic  solution  with  bichloride  of 
platinum  and  recrystallising  several  times,  the  platinum-salt  of  trime- 
thylamine was  obtained  in  fine  crystals. 

Dessaignes. 

6  C  360  ....  13-58  13-85 

10  H 100  ....  3-77  3-94 

N 14-0  ....  5-26  5-32 

3  CI 106-5  ....  40-22  40*23 

Pt 98-7  ....  37-17  37-02 

C«H9NCl.PtC12    165-2    ....  10000    100-36 

65  litres  of  liquid  obtained  by  the  distillation  of  previously  concen* 
trated  urine  yielded  2,200  grms.  of  chloride  of  ammonium  and  only 
17  grms.  of  the  platinum-salt  of  trimethylamine,  corresponding  to 
37  grms.  of  the  base  {Ann.  Fharm.  100,  218;  Compt.  rend.  43,  670). 

Dessaignes  has  also  found  trimethylamioe  in  small  quantity  in  the 
blood  of  the  calf,  12  hours  after  it  had  been  taken  from  the  animal,  the 
blood  when  shaken  up  with  milk  of  lime  emitting  the  characteristic  crab- 
like odour  of  trimethyjamine,  and  yielding,  when  distilled  with  lime,  an 
alkaline  distillate  from  which  a  small  quantity  of  chloroplatinate  of 
trimethylamine  was  obtained  in  the  manner  above  described.  The  blood, 
immediately  after  being  taken  from  the  vessels^  gave  no  evidence  of  the 
presence  of  trimethylamine.  Hence  Dessaignes  concludes  that  blood,  as 
well  as  urine,  contains  a  small  quantity  of  some  easily  decomposible  com- 
pound which  yields  trimethylamine  as  one  of  its  products  of  decomposi- 
tion.    {J.  Fharm.  32,  43.) 

According  to  Wittstein  (  Vierteljahrsschrijt,  pr,  Fluirm,  8,  33),  trime- 
thylamine [or,  perhaps,  propylamine]  exists  in  Chenopodium  vulvaria 
and  in  fresh-water  crabs. 

[For  the  description  of  the  organtc  bases  produced  by  the  action  of  bromide  of 
ethylene  on  trimethylamine,  and  of  numerooa  other  organic  bases  recently  discoreredby 
Dr.  Hofmann,  see  the  next  Tolame  of  this  work.] 


Page  320. 

Mercary-compounds  of  Tetramethylium. 

H.  RissE.     Ann,  Fharm.  107>  223. 

a.  (C*H»)*NI  4-  2HgI.  —  Produced:  1.  By  the  action  of  metallic  mer- 
cury on  an  alcoholic  solution  of  teriodide  of  tetramethylium  (xii,  321) 
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(C«H»)*P  +  2Hg  =  (C^H')*!  .2HgI.--.  Separates  on  cooling  in  small 
ligbt  yellow  prisms,  moderately  soluble  in  cold  alcohol.  —  2.  By  adding 
iodide  of  mercury  to  an  excess  of  iodide  of  tetramethylium  in  hot  alcoholic 
solution.  The  excess  of  the  latter  salt  then  crystallises  out  first,  and 
on  cooling  the  lit^ht  yellow  salt  separates.  —  3.  By  treating  tlie  following 
salt  b  for  some  time  with  metallic  mercury,  mercurous  iodide  being  formed 
at  the  same  time. 

Risse. 

8  C 48     ....       7-33 

12  H 12     ....       1-83 

N 14     ....       2*14 

2 Hg  !"!!.!!."!!...."...!..'  200  'Z  30-53  3004  to  30-27 

3  I  381  ....  68-17  58-54  „  58-18 

(C2H3)^1.2HgI  ....  655  ....  10000 

b.  (CH*)*NI.  3HgI.  Produced:  1.  By  the  action  of  metallic  mercury 
on  pcQtaiodide  of  tetramcthylamium.  Ihe  reaction  is  not  so  simple  as 
that  by  which  the  salt  a  is  produced,  mercurous  iodide  being  found  at 
the  same  time.  The  supernatant  wine-yellow  solution  deposits  the  salt 
h  on  cooling,  in  fine  lemon-yellow  waxy  scales,  generally  mixed  with  tbo 
slender  light  yellow  crystals  of  the  salt  a  produced  by  the  decomposition 
of  b;  their  formation  may  bo  prevented  by  stopping  the  process  as  soon 
as  the  alcoholic  solution  becomes  decolorised.  —  2.  When  a  hot  alcoholic 
solution  of  iodide  of  tetramethylium  is  mixed  with  excess  of  iodide  o 
mercury,  the  salt  b  crystallises  out  on  cooling,  and  the  mother-liquo 
yields  crystals  of  iodide  of  mercury. 

RUse. 

8C  48  ..„  5-44 

12  H  12  ....  1-36 

N  14  ....  1-59 

3  Hg     300  ....     34-01     34-55     36-04     ....     35-11 

4  I    508  ....     57-60     57-30    67-22     ....     57-33 

(CH^/Nl.SHgl 882     ....  10000 

(For  the  Arsenides  of  Meihylt  gee  addition!  to  toI.  ix.) 
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Zinc-methyl.  —  (Fraukland.  Ann,  JPharm.  Ill,  62.)  —  The  action 
of  zinc  upon  iodide  of  methyl  is  different  according  as  the  mate- 
rials are  heated  in  a  copper  digester  or  in  a  sealed  glass  tube.  In  the 
latter  case  zinc-methyl  is  easily  produced;  in  the  former,  decomposition 
likewise  takes  place,  between  the  temperatures  120°  and  200°;  butattho 
lower  temperatures  between  these  limits,  it  is  imperfect,  and  near  the 
higher  limit,  the  product  consists,  not  of  zinc-nicthyl,  but  of  permanent 
gases.  The  cause  of  this  difference  appears  to  bo  that  in  the  2;lass  tube 
only  half  immersed  in  an  oil-bath,  a  continual  distillation  takes  place, 
the   vapour  formed  in  the  lower  part  of  the  tube  condensing  in  tho 
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upper  and  running  down  again  npon  the  zino :  whereas  the  Gopper** 
digester  being  made  of  a  good  couductiDg  material,  all  its  parts  are 
nearly  at  the  same  temperature  and  no  such  distillation  can  take  place. 

To  enable  the  formation  of  zinc-methyl  to  go  on  with  facility  in  the 
copper-digester,  it  is  necessary  to  mix  the  iodide  of  methyl  either  with 
common  ether  or  with  methyl ic  ether.  The  decomposition  then  takes 
place  more  easily  than  that  of  iodide  of  ethyl  by  zinc,  but  the  product 
obtained  is  not  pure  zinc-methyl,  but  contains  in  addition  oxide  of  ethyl 
and  oxide  of  methyl. 

Zinc-methyl  tolih  Oxide  of  Ethyl  2C*H«Zn2  -f-  C«H"Ol  —  Three  fluid 
ounces  of  zinc-methyl  mixed  with  an  equal  yolume  of  anhydrous  ether 
and  heated  with  zinc  to  100^  in  a  copper-digester  for  6  hours,  were  com- 
pletely decomposed;  and  on  opening  the  digester,  very  little  gas  escaped, 
the  whole  of  the  iodide  of  methyl  having  been  converted  into  zinc  -methyl. 
The  product  heated  in  an  oil-bath  began  to  distil  at  90°,  and  the  distilla- 
tion was  complete  before  the  thermometer  had  risen  to  140'"'.  On  recti- 
fying the  distillate,  it  began  to  boil  at  35°;  and  the  thermometer  then 
rose  quickly  to  48°,  between  which  temperature  and  51**,  nearly  the  whole 
of  the  remaining  portion,  constitutiug  the  greater  part  of  the  product, 
passed  over.  This  liquid  which  distilled  over  between  these  two  last- 
mentioned  temperatures,  possessed  the  intolerable  odour  of  zinc-methyl, 
was  extremely  inflammable,  and  exhibited  generally  the  properties  of 
zinc-methyl.  By  analysis,  however,  it  gave  considerably  too  much 
carbon  and  hydrogen ;  and  the  last  portion  of  the  distillate,  which  came 
over  between  51°  and  57^  exhibited  the  composition  of  a  mixture  of 
2  at.  zinc  methyl  (OH«Zn')  with  1  at:  ether  (C^ff^O*),  with  which  also 
the  observed  vapour  density,  3 '12 15,  agrees  very  nearly. 


16  C  

,     96*0     .... 
.     22-0    .... 
.  130-1     .... 
.     16-0     .... 

Frankland. 
36-85    36-37 

22  H , 

8-33     7.99 

4  Zn     

49*26 

2  O 

6*06 

2C^H8Zn«  +  CWW  

.  2641     .... 

Vol. 
4 

100*00 

Zinc-metliyl  vapoar  , 
Ether-vapour 

Density. 
6*5672 

2 

2-5567 

Vapour  of  miiture...., 

e 

91239 

2 

30413 

It  does  not  appear  possible  to  obtain  pure  zinc-methyl  by  the  action  of  zinc  on 
iodide  of  methyl  mixed  with  ether,  although  a  similar  process  succeeds  so  well  in  the 
preparation  of  zinc-ethyl  (x,  730).  Pure  iodide  of  methyl  is  not  decomposed  by  zinc 
at  100°,  in  the  copper  digester ;  an  addition  of  3  or  4  per  cent,  of  ether  is  sufficient  to 
cause  the  decomposition  to  take  place  thoui^h  not  completely;  and  it  is  not  possible  to 
separate  the  zinc-methyl  from  the  residual  iodide  of  methyl,  or  from  the  etlier. 
(Frankland.) 

Zinc-methyl  with  Oxide  of  MeUvyl  2C*H«Zn»  -^  OH«0».  —  Three  fluid 
ounces  of  iodide  of  methyl  were  introduced,  together  with  the  proper 
quantity  of  zinc,  into  the  copper-digester;  gaseous  oxide  of  methyl  pre- 
viously dried  by  chloride  of  calcium  wss  forced  by  a  condensing  syringe 
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into  the  digester  till  a  volume  of  liquid  methylio  ether  was  condensed, 
about  equal  to  that  of  the  zinc-methyl,  and  the  digester  was  then  heated 
for  three  days  in  the  water-bath.  The  product  obtained  by  subsequent 
distillation  of  the  mass  was  very  rich  in  zinc- methyl,  and  was  easily  freed 
from  a  little  undecomposed  iodide  of  methyl  by  means  of  sodium.  On 
rectifying  the  liquid  thus  obtained,  the  greater  part  distilled  orer  at  43^, 
the  remainder  between  43°  and  48°.  The  two  portions  gave  by  analysis 
29'54  and  29*59  p.  o.  carbon  and  7*1 1  and  7*20  hydrogen,  nnmbers 
nearly  agreeing  with  the  formula  2C*H*Zn*  +  C*H*0"  which  requires 
30-49  C  and  7*  62  H.     (Frankland.) 


Mercuric  Methyl.    CH'Hg. 

0.  B.  BucKTON.    Prac.  Roy.  Soe.  9,  91  ;  Ohem.  Gat.  1858, 117  ;  Ann. 
Pharm.  108,  103. 

Compoands  of  mercarous  methyl  C'H'Hg^,  were  prepared  by  Frankland  in  1853 
{Ann.  Pharm.  85«  381),  and  by  Strecker  in  1854  {Compt.  rend.  39,  57). 

Preparation.  1.  By  the  action  of  cyanide  of  potassium  on  iodide  of 
mercurous  methyl.  The  latter  compound,  prepared  as  described  at  paf^ 
110,  vol.  ix,  and  free  from  every  trace  of  iodide  of  methyl,  is  triturated 
in  A  mortar  with  finely  pulverised  cyanide  of  potassium,  and  the  mixture 
is  distilled  by  small  portions  over  a  gas-lamp.  Gaseous  products  are 
then  evolved;  iodide  of  potassium  is  formed;  cyanogen  is  set  free,  and 
remains  in  the  form  of  paracyanogen;  and  mercuric  methyl  passes  over 
in  the  form  of  a  heavy  liquid  which  may  be  purified  by  washing  with 
water  and  rectifying  over  chloride  of  calcium.  The  essential  part  of  the 
decomposition  is  represented  by  the  equation  : 

C2H3Hg»I     +     KCy     =     C^H^Hg     +      KI     +     Hg     +     Cy. 

2.  By  distilling  iodide  of  mercurous  methyl  with  hydrate  of  potash  or 
lime  : 

2C9H»Hg«I   +  2(K0,H0)  =  C*H»Hg  +  C»H*  +  3HgO  +   HO  +  2KI. 
This  mode  of  preparation  is  not  80  easy  as  the  former. 

Properties.  Colourless,  strongly  refracting  liquid,  having  a  faint  and 
somewhat  sweetish  taste.  Sp.  gr.  3-069.  Boiling  point  between  93^  and 
96"*.     Vapour  density  8-29. 

Vol.  Density. 

2C  12     ....     10*43    C-fapour  2     0'8320 

3  H 3     ....      2-61     H-gas    3     02079 

Hg    100     ....     86-96     Hg-Taponr    1     69300 

C«H»Hg    115     ....  100*00     Vap.  ofC«H»Hg      1     7*9699 

Decompontions,  1.  Mercuric  methyl  is  incapable  of  uniting  as  a 
whole  with  oxygen^  chlorine,  or  other  electro-negative  elements,  being 
completely  decomposed  by  them.     It  is  very  infiammable  and  burns  with 
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a  bright  flame,  giving  off  vaponrs  of  mercury.  -—  2.  lodme  and  bromine 
act  upon  it  with  violence  and  a  hissing  noise,  eliminating  methjl-gas  and 
forming  iodide  or  bromide  of  mercurous  methjl : 

2C2H8Hg     +     I     =     C?H»Hg»I     +     C?H» 

S.  With  strong  sulphuric  or  hydrochloric  acid,  it  gives  off  marsh-gas  and 
forms  crystals  of  sulphate  or  chloride  of  mercurous  methyl. 

%nml\    +       or        =     (?W    +  or 

4.  With  dilute  acids  and  metallic  zine  it  yields  metallic  mercury  and 
gaseous  products.  The  salts  of  mercurous  methyl  are  decomposed  in  like 
manner. 

Combinatums,  Mercuric  methyl  is  nearly  insoluble  in  loater.  It 
dissolves />Ao«;7Aorus  readily  and  sulphur  in  small  quantity. 

With  bichloiide  of  tin^  it  forms  a  crystalline  compound,  which  is 
decomposed  by  water,  with  formation  of  CH'Hg^Cl  and  a  soluble  tin- 
salt.  —  The  cbloride  C'H'Hg'Ci  is  also  formed  by  the  action  of  terchloride 
of  phosphorus. 

Hen  ted  with  mercuric  iodide,  Hgl,  it  forms  iodide  of  mercurous  methyl 
C«H*Hg».I. 

It  is  very  soluble  in  alcohol  and  in  ether,  and  readily  dissolves 
caoutchouc  and  resim, 

N Urate  of  Mercurous  Methyl,  C»H*Hg*.  NO*.  —  Obtained  by  treat- 
ing an  alcoholic  solution  of  iodide  of  mercurous  methyl  (iodide  of  hydrargo* 
methyl,  \x,  110)  with  nitrate  of  silver,  and  evaporating  the  filtrate  in  vacuo. 
Crystallizes  in  nacreous  laminsB,  very  soluble  in  water  sparingly  in 
alcohol.  At  1 00^,  it  melts  to  a  colourless  liquid  which  solidifies  in  a 
crystalline  mass  on  cooling.  Its  solution  is  not  precipitated  by  potash  or 
baryta- water.  Hydrochloric  acid  and  soluble  chlorides  precipitate 
chloride  of  mercurous  methyl  in  nacreous  laminsB.  The  crystallised 
nitrate  gave  by  analysis  18*9  p.  c.  anhydrous  nitric  acid  (NO*)  agreeing 
with  the  formula  C'H'Hg'.NO*  -h  Aq.  (Strecker,  Ann.  Fharm. 
92,  79.) 
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Iodoform.  C'HP. — The  crystals  of  this  compound  are  hexagonal 
combinations,  oP  .  P; — for  P,  the  ratio  of  the  secondary  axes  to  the  prin- 
cipal axis  is  0-9025 :1;  —  P:P  in  the  terminal  edges  =:  Ids'"  36';  in  the 
lateral  edges  =  104**  0'.  (Rammelsberg,  Jahresber,  1S57,  p.  431. 
Kokscharow,  Chem,  Cenir.  1857,  524.) 

For  the  decomposition  of  iodoform  by  ethylate  of  sodium  and  by  alcoholic  potash, 
see  page  390  of  this  Tolame.  For  the  action  of  light  on  its  solution  in  bisulphide  of 
carbon,  see  Humbert,  N,  /.  Pharm.  29,  352. 

Sulphoform.  ens'  ?  By  heating  a  mixture  of  1  pt.  iodoform  and  8  pts.  of 
cinnabar,  Bouchardat  obtained  a  small  quantity  of  yellow  oil,  which  he  supposed  to  be 
sulphoform.  According  to  £ggert«  however  {Chem.  Centr,  1857,  513),  the  only  liquid 
thus  obtained  (amounting  to  4-5 1  per  cent,  of  the  iodoform),  is  bisulphide  of  carbon. 
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Chloroform.  —  This  body  is  produced,  together  with  hydrochloric  acid, 
by  the  action  of  nascent  hydrogen  (evolved  from  hydrochloric  or  dilate 
sulphnric  acid  by  the  action  of  zinc)  on  bichloride  of  carbon  C*C1* : 

C^Cl*     4-     2H     =     C«HCP     +     HCl 

Chloroform  ItaeU  is  reduced  by  nascent  hydrogen  to  the  compound 
C'H'Cl'  which  boils  at  a  lower  temperature.  (Geuther,  Ann.  Pharm. 
107,  212.) 

A  mixture  of  chloroform  vapour  and  ammonia-gas  is  decomposed  at 
a  heat  approaching  to  dull  redness^  yielding  chloride  and  cyanide  of 
ammonium: 

CmCi^     +     5NH»     =     3NH*C1     +     C=N.NH^ 

If  the  temperature  is  raised  too  high^  a  brown  substance  is  deposited, 
probably  paracyanogen  produced  from  the  cyanide  of  ammonium. 
When  a  solution  of  ammonia  in  absolute  alcohol  is  heated  with  chloro- 
form to  between  180°  and  190°,  formiate  of  ammonia  may  be  produced  as 
well  as  cyanide ;  in  many  instances  also,  neither  of  these  salts  is  formed, 
but  a  considerable  quantity  of  a  brown  mass  probably  consisting  for  the 

most  part  of  paracyanogen.  (Ethylamine  may  also  be  formed ;  bat  its  prodac 
lion  is  independent  of  the  chloroform,  and  results  merely  from  the  mutual  action  of 
the  ammonia  and  the  alcohol.)     (Heintz,  Fogg.  98,   263  j    Ann.   Fharm, 

100,  369.) 

A  mixture  of  chloroform  and  aniline  in  equal  volumes  heated  in  a 
sealed  tube  to  180°  — 190°,  yiblds  hydrochlorate  of  aniline  and  hydro- 
chlorate  oi formyhhipJienylbiamine  a  base  formed  by  the  replacement  of 
3  at.  hydrogen  in  %  at.  aniline  by  the  triatomic  radical  C'B,  giving  the 
formula,  C«H"(C*H)'"N2  =  C^H^^N^: 

C«HCl»    +    4C«IFN    «    2CMH'N,HC1  +    C»H»«N«,HC1. 

Chloroform  does  not  act  on  aniline  at  ordinary  temperatures.  (Hofmann, 
Chein,  Oaz.  1858,  259.) 

A  mixture  of  potash,  alcohol,  and  chloroform  (or  bichloride  of  carbon) 
heated  in  sealed  tubes  to  lOO*'  for  a  week,  yields  defiant  gas  together 
with  formic  acid  (Berthelot,  K  Ann.  Cliim.  Phys.  54,  87). 

Chloroform  is  not  decomposed  by  sodium,  even  when  heated  with  it 
to  200°  in  a  sealed  tube  (Heintz). 

For  testing  the  purity  of  chloroform,  Roussin  {N.  J,  Pharm,  34,  206) 
recommends  the  use  of  biniirostdphide  of  iron  Fe'S*HN*0*  (a  salt  obtained 
by  the  action  of  ferric  chloride  or  sulphate  on  a  mixture  of  sulphide  of  ammonium  and 
nitrite  of  potash,  N,  Ann.  Chim.  Phys.  62,  285).  Pure  chloroform  shaken  up 
with  this  salt  remains  colourless;  but  if  it  contains  alcohol,  ether,  or 
wood-spirit,  it  acquires  a  dark  colour. 
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Urea. 


Occurrence  in  the  Animal  Body.  —  Wurtzhas  shown  {OompL  rend,  49, 
53,)  that  urea  exists  in  chyle  and  lymph.  The  following  table  gives 
the  quantities  of  urea  found  in  the  blood,  chyle  and  lymph  of  several 
animals  : 


Name  of  animal. 

Diet. 

Qnan.  of  urea  in  1000  grama. 

Blood. 

Chyle. 

Lymph. 

Dog 

••«• 

Meat               ....            ,... 

0-089 

»••• 

0-158 

9*                      •..• 

•••• 

,t                  ••••            *•••            •••• 

»» 

0183 

Cow 

*••% 

Dry  lacern 

0192 

0-192 

0-198 

BaU 

M.- 

Lnceni  and  oil-cake 

#••• 

0189 

Another  bull 

•  »•• 

Oil«cake  (before  mmination) 

•  ••• 

arterial 

Ram 

•  ••• 

Ordinarv    diet    (mmination    sot- 
pended) 

0*248 

0*230 

Sheep 

•  •■• 

99                                           >f 

•  ••• 

0071 

Howe      .... 

•M* 

>f                        t» 

•  ••• 

.»*. 

r  0-126 
I0-II2 

Poissenille  &  Gobley  {Oompt,  rend.  49,  164)  have  found  that  the 
quantity  of  urea  in  the  arterial  blood  of  various  animals,  both  herbivorous 
and  carnivorous,  viz.  the  bull,  cow,  horse,  and  dog  is,  on  the  average, 
0.220  grm.  per  kilogramme,  the  limits  being  0*185  and  0*241.  They 
find  also,  by  comparing  the  quantity  of  urea  conveyed  to  the  kidneys  in 
24  hours  with  the  quantity  excreted  in  the  same  time  in  the  urine,  that 
the  greater  part  of  the  urea  conveyed  to  the  kidneys  by  the  blood  is  not 
eliminated  by  these  organs.  A  man  through  whose  kidneys  there  passed 
1000  kilogrammes  of  blood  per  day,  containing  1000  x  0*220=220  grms. 
of  urea,  discharged  in  the  same  time  onl^  20  grms.  in  the  urine,  hence 
200  grms.  must  have  returned  into  the  circulation.  A  dog  through  whose 
kidneys  there  passed  in  24  hours  332  kilogrammes  of  blood,  containing 
332  X  0*220  =  78  grammes  of  urea,  voided  in  the  urine  only  a  fevr 
grammes;  hence  from  60  to  Q5  grms.  of  urea  per  day  must  have  entered 
into  the  circulation.  —  From  these  facts  the  authors  infer  that  urea  is  not 
essentially  an  excrementitious  substance,  but  contributes  in  some  way  to 
the  metamorphosis  of  the  tissues.  In  accordance  with  this  view  they 
find  that  in  many  instances  the  blood  which  issues  from  an  organ  contains 
leu  urea  than  the  blood  which  enters  the  same  organ  :  thus  the  blood  of 
the  right  cavities  of  the  heart  of  a  horse  was  found  to  contain  0*225  grm. 
urea  per  kilogramme;  that  of  the  left  cavities  only  01 74  grm.  The 
blood  of  the  carotid  artery  of  a  bull  contained  0*289  grm.  urea  per  kilo- 
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gramme,  that  of  the  jugular  yein  only  0*209. — la  other  cases,  on  the 
contrary,  the  blood  after  leaving  an  organ  was  found  to  be  richer  in  nrei 
than  on  entering  it, — the  difference  appearing  to  depend  upon  the  physio- 
logical condition  of  the  animal. 

JFormcUion,  t.  By  tite  action  of  Ammonia  on  Carbonate  of  Ethyl, 
When  carbonate  of  ethyl  is  heated  with  ammonia  to  100^  in  a  sealed 
tube,  nothing  but  urethane  (carbonate  of  ethyl,  ix,  274)  is  produced;  but 
on  heating  the  mixture  to  1 80^,  the  urethane  is  converted  by  the  excess 
of  ammonia  into  carbamide  or  urea : 

2  C»H*0>         +  NHS         =         C«NH7CH  +  C*HH)« 

Carbonate  of  ethyl.  Urethane. 

2C8HW         +         2NH»         =         C?N2H*02         +         2  C^HH)» 


Carbonate  of  ethyl.  Urea. 

Urethane  sublimes  in  the  empty  part  of  the  tube;  and  if  the  watery 
liquid  be  evaporated  to  dryness,  and  the  residue  heated  for  somo  time  to 
100°,  more  urethane  volatilises,  and  urea  remains  behind,  still  however 
mixed  with  a  little  urethane,  from  which  it  may  be  freed  by  washing  with 
ether.  It  then  exhibits  the  physical  characters  of  urea  and  forms  the 
characteristic  crystalline  salts  with  nitric  and  oxalic  acids. —  This  mode 
of  formation  shows  that  urea  is  identical  with  carbamide  (Natanson,  Ann. 
Pkarm.  98,  287). 

2.  By  the  Action  of  Ammonia  on  Phosgene,  —  The  product  of  this 
action  is  a  white  saline  mass,  consisting  of  chloride  of  ammonium  mixed 
with  carbamide,  which  Regnault,  who  first  obtained  it  {Ann.  Chim.  Phy^. 
69,  180),  regarded  as  isomeric,  but  not  identical  with  urea  : 

2  COCl     +     4  NH»     =     CSN^H^O^     +     2  NH^Cl 

Natanson  has,  however,  shown  that  the  compound  thus  formed  is  really 
urea.  The  qiiantity  of  it  produced  is  small  in  comparison  with  that  of 
the  sal-ammoniac,  unless  tho  two  gases  have  been  carefully  freed  from 
moisture.  To  isolate  the  urea,  the  chloride  of  ammonium  is  decomposed 
by  excess  of  baryta- water;  the  liquid  is  evaporated  to  dryness  in  vacuo 
over  sulphuric  acid:  the  urea  is  dissolved  out  from  the  residue  by  absolute 
alcohol;  the  alcoholic  solution  is  evaporated;  tho  residue  dissolved  in 
water,  and  the  solution  treated  with  carbonate  of  ammonia  to  remove 
any  baryta  that  may  still  be  present;  and  tho  concentrated  liquid  is 
treated  with  nitric  acid,  which  precipitates  nitrate  of  urea. 

According  to  Bcchamp  (JV.  Ann.  Chim.  Phys.)^  urea  is  produced  by 
the  oxidation  of  albumen  (white  of  ^^^,  blood-fibrin,  muscular  fibrin,  and 
gluten,  with  permanganate  of  potash.  According  to  Stadeler,  on  the 
contrary,  the  oxidation  of  albuminous  substances  by  permanganate  of 
potash  produces  not  a  trace  of  urea,  but  a  somewhat  considerable  quantity 
of  benzoic  acid  {J.  pr.  Chem.  72,  25i). 

On  the  constitution  of  urea,  see  Weltzien^  Ann.  Pharm.  100,  190;  Heintz,  J.pr. 
Chew.  72,  129. 

Decompositions.  1.  When  1  at.  urea  is  heated  with  1  at.  anhydrous 
phosphoric  acid  to  about  40^  in  a  flask  connected  with  sereral  cooled 
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U-ttibes,  the  temperature  quickly  rises  to  130°  —  140°,  and  a  large 
quantity  of  cyanic  acid  condenses  in  the  first  tube,  while  the  substance 
condensed  in  the  second  consists  chiefly  of  cyamelide  (insoluble  cyanuric 
acid,  ix,  462).  —  There  is  also  formed  a  small  quantity  of  another  body 
closely  related  to  cyanuric  acid,  but  more  soluble  in  water,  containing  no 
water  of  crystallisation^  and  crystallising  in  transparent  silvery  prisms 
or  groups  of  needles.  —  Another  part  of  the  urea  splits  up  into  water 
and  bodies  belonging  to  the  group  of  cyanamiues,  among  which  ammelide 
is  found: 

r  C302,H 
3  (N2,(?02,Hn     «     N3-I  C20«,H     +     2  NH»     +     2  HO 

L  C«N,H* 


Urea. 

Ammelide. 

(Weltzien,  Ann.  Phai-m.  107,  219.) 

2.  With  hypochlorite  of  soda,  urea  yields  chloride  of  sodium,  carbonic 
acid,  water  and  nitrogen  : 

(?N«H*02     +     3  (NaO,C10)     «     3  NaCl     +     2  C0«     +     4  HO     +      2  N 

The  measurement  of  the  volume  of  nitrogen  remaining  after  the  absorp- 
tion of  the  carbonic  acid  by  potash,  serves  as  a  measure  of  the  quantity 

of  urea  decomposed.  This  method  is  proposed  hy  Leconte  {Compt.  rend.  AT,  7.'S7) 
for  the  estimation  of  urea  in  urine.  By  decomposing  0*100  grm.  urea  with  hypochlorite 
of  soda, '  Leconte  obtained  only  84  cc.  nitrogen ,  instead  of  the  calculated  quantity, 
37  cc,  whence  he  adopts  the  former  number  as  the  basis  of  this  calculation. 

Combinations,  a,  Basic  Ht/drochloraie  of  Urea,  2C*N*H*,HC1.  — 
Obtained  by  adding  1  at.  hydrochloric  acid  to  2  at.  urea,  and  leaving 
the  solution  to  evaporate  over  lime.  Crystallises  in  long  parallel  accol- 
lated  laminsD,  slightly  deliquescent.  (V.  Dessaignes,  if'.  J.  Fliann.  25, 
31.) 

h.  With  Chloride  of  Ammonium,  a,  C*N'H*0^NH*C1, — A  considerable 
quantity  of  urine  evaporated  to  a  syrup  at  the  boiling  heat  deposits  this 
compound  in  brown  crystalline  lamina)  (mistaken  for  urea  by  Fourcroy  &  Vau- 
quelin)  which  may  be  purified  by  draining  on  a  funnel  and  recrystallisa- 
tion.  The  compound  is  then  obtained,  sometimes  in  square  plates  half  a 
millimetre  in  thickness,  sometimes  in  long  needles  very  much  like  urea 
itself. — From  a  solution  of  1  at.  gal-ammoniao  with  1  at.  urea,  sal- 
ammoniac  crystallises  out  first,  and  after  its  removal,  the  compound  now 
under  consideration  is  obtained.  —  From  a  solution  of  2  at.  urea  to  1  at. 
sal-ammoniac,  it  crystallises  at  once.  The  best  mode  of  preparing  it  is 
to  evaporate  urine  strongly  acidulated  with  hydrochloric  acid,  —  It  may 
be  repeatedly  crystallised  in  presence  of  an  excess  of  urea,  but  it  is  par- 
tially decomposed  by  pure  water.  When  it  is  heated  with  a  quantity 
of  water  not  sufiicient  to  dissolve  it  completely,  the  liquid  first  deposits 
sal-ammoniac,  and  the  mother-liquor  then  yields  the  original  compound, 
which  may  again  be  decomposed  by  water;  and  the  series  of  operations 
may  be  repeated  till  nothing  but  urea  remains.  —  The  dry  compound 
yields  cyanuric  acid  when  heated  (V.  Dessaignes,  N,  J.  Pharm.  32,  37). 

p.  2(C*N»H*0»,NH*C1)  +  C»N»H*0«,HC1.  —  Obtained  by  dissolving 
area  in  aqueous  hynochlorite  of  lime  or  soda,  or  by  mixing  a  solution  of 
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urea  with  caustic  soda,  and  passing  chlorine  through  the  liquid  as  Ions  as 
nitrogen  continues  to  escape.  The  excess  of  hypochlorite  is  destroyed  by 
adding  a  little  ammonia,  the  liquid  is  evaporated  to  dryness,  and  the 
residue  digested  in  a  mixture  of  alcohol  and  ether.  On  evaporating  the 
solution,  the  compound  is  obtained  in  large  laminss,  which  are  very 
soluble,  are  decomposed  by  heat,  precipitated  by  nitric  acid  (nitrate  of 
urea)  and  give  off  ammonia  when  heated  with  potash  (0.  Beckmann, 
Ann.  Pharm,  91,  367). 

Beckmann. 

6  C  360  ....  11-13  10-46 

6  N  84-0  ....  25-97 

13  H 13-0  ....  402  7-18 

2NH* 36-0  ....  11-13  11-14 

3  CI 106-5  ....  32  92  32-89 

6  O  48-0  ....  14-83 

323-5     ....  100-00 

The  deficiency  of  carbon  and  excess  of  hydrogen,  probably  arose  from  admixture 
of  the  salt  with  sal-ammoniac.  In  the  memoir,  the  calcalated  amoant  of  hydrogen  is 
erroneoaaly  given  as  G-49. 

c.  WUh  Chloride  of  Zinc,  C'H*H^O*,ZnCL  —  A  mixture  of  the  alcho- 
holic  solutions  of  urea  and  chloride  of  zinc,  evaporated  over  oil  of  vitrii>], 
yields  this  compound  in  hard,  transparent,  colourless,  deliquescent,  cry* 
stalline  geodes,  which  may  be  recrystallised  from  absolute  alcohol  (Nea- 
bauer  &  Kerner,  Ann,  Fharm,  101,  339). 

Neubaner  &  Kerner. 

C^N2H<02  60-0    ....    46-8     46*7 

Zn  32-5     ....     25-5     25*3 

CI  35-5     ....     27-7     27-6 

C-N2H^03,ZnCl     1280     ....  1000     99-6 . 

d.  With  Chloride  of  Cadmium,  C«N'H*0»,2CdCl.  —  Deposited  on 
evaporating  the  aqueous  solutions  of  urea  and  chloride  of  oadminm  over 
oil  of  vitriol,  in  large  circular  geodes.  A  mixture  of  the  solutions  of 
the  two  bodies  in  absolute  alcohol  deposits  it  as  a  white  crystalline 
powder.     It  is  very  soluble  in  water. 

Neabauer  &  Kerner. 

C2N2H»02  00-0    ....     24-9    24-4 

2Cd  111-5     ....     46-0     46-2 

2  Ci    71-0     ....     29-1     29-4 


C2X5HW,2CdCI  242-5     ....  1000     lOO'O 

e.  With  Cupric  Chloride,  C'N'H*0',CuCI.  —  A  syrupy  mixture  of  urea 
and  protochloride  of  copper,  deposits  this  salt  after  standing  for  soma 
time  in  blue  crystalline  geodes  which  are  decomposed  by  water. 

Neabauer  &  Kerner. 

C^N^HW    60-00     ....    47-2     47-2 

Cu    31-68     ....     24-9     24-8 

CI     35-60     ....     27-9     27*9 

C2N«H*(y,CaCl    12718     ....  1000     99-9 
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Gompoimds  of  Urea  with  Organic  Acids. 

HLA8IWETZ.     Wien.  Ahad.  Ber.  20,  207j  •7'.  pr.  Chem.  69,  100;  Chem. 

Centr.  1856,  481  ;  Chem.  Gaz.  1856,  221. 
DE86AIGME8.     iT.  J.  Fkarm,  82,  37. 

Succinate  of  Urea,  2(?N»H*0«,C»H«0».  —  A  solution  of  2  pte.  urea  iu 
1  pt.  succinio  acid  deposits  prismatic  crystals  with  acuminated  ends. 
They  do  not  give  off  any  water  at  100^,  are  rather  more  soluble  in  water 
than  oxalate  of  urea  (ix,  171),  have  an  acid  reaction  :  melt  at  145**,  and 
decompose  at  a  stronger  heat,  giving  off  a  fibro-crystalline  sublimate 
having  the  properties  of  succinimide.  A  warm  solution  of  the  crystald 
dissolres  magnesia,  oxide  of  zinc,  and  other  oxides  in  considerable  quan- 
tity and  without  evolution  of  ammonia;  and  at  a  certain  degree  of  satu- 
ration,  a  basic  metallic  succinate  separates  out,  while  a  neutral  succinate 
remains  in  solution,  together  with  pure  urea.     (Hlasiwetz.) 

Hlasiwetz. 

12  C 72  ....  30-25  30-55 

4  N 56  ....  23-52  23*20 

14  H 14  ....  5-88  6-26 

12  0 96  ....  40-35  39*99 

2  C?Nm*0«,C8HH)» 238     ....  100-00    10000 

Farahanaie  of  Urea  C»N»H*0*,C«NH«0«.  —  A  solution  of  1  pt.  para- 
banio  acid  and  1*5  pt.  urea  in  boiling  water  deposits  concentrically 
grouped,  flat  prisms,  soluble  in  boiling  alcohol,  sparingly  soluble  in  cold 
water.     They  turn  reddish  at  100^  (Hlasiwetz). 


8  C 

....     27-58    .. 

....     3218     .. 

3-44     .. 

....    36-80     .. 

Hlasiwetz. 
27-32 

4N 

8  H 

...     56 

31-80 

3-74 

8  0 

....     64 

37-14 

CNSH^OSOW'H'O* 

...  176 

....  100-00    .. 

10000 

Urea  with  Jlloxaniin,  2(7N«H*0«,C*N«H»0"  +  Aq.  — A  mixture  of 
the  solutions  of  1  pt.  alloxantin  and  2  pts.  urea  in  boiling  water  yields 
small,  flat,  drnsy  crystals,  which  when  dried  in  vacuo  give  by  analysis 
28*96  p  c.  of  nitrogen,  the  formula  requiring  29.03.  They  turn  red  at 
30^     (Hlasiwetz.) 

Alloxan  does  not  appear  to  fonn  a  definite  componnd  with  urea. 

Tartrate  of  Urea,  C»N»HW,2C»H*0*»  +  Aq.1  — A  solution  of  tar- 
tario  acid  and  urea,  the  latter  being  rather  in  excess,  yields  after  concen- 
tration to  a  syrup  and  standing  for  some  time,  prismatic  crystals  which 
have  an  acid  reaction,  and  behave  with  metallic  oxides  like  the  suc- 
cinate. Nitrogen,  by  analysis  820  per  cent. ;  by  calculation  8.40. 
(Hlasiwetz.) 

Tartrate  of  Urea  and  Magnetia  CN«H*0»,MgO,2C»H*0>^.—  Obtained 
by  dissolving  magnesia  in  tartrate  of  urea.     It  is  a  granular,  moderately 
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soluble  salt,  having  a  somewhat  bitter  taste.  Melts  verj  easily,  giv-ing 
off  ammonia  and  leaving  charcoal,  which  is  extremely  difficult  to  incine- 
rate. It  gave  by  analysis  5*83  p.  c.  MgO,  the  formala  requiring  6*03  p.  o. 
(Hlasiwetz.) 

StyphjKUeofVrea,  —  A  hot  solution  of  2  pts.  urea  and  1  pt.  styphnic 
acid  yields  a  salt  crystallising  in  yellow  needles  or  laminsa,  which  do 
not  give  off  any  water  at  100^.  They  gave  by  analysis  27*07  per  cent, 
of  nitrogen,  whence  Hlasiwetz  deduces  the  formula  2C»N'H*0*,C"H*N*0**, 
requiring  27'52  percent. 

Picric' acid  does  not  appear  to  combine  with  urea. 

Citrate  of  Urea,  C»N»H*0»,2H0,C»H*0".  —  Prepared  like  the  tar- 
trate, which  it  resembles  in  crystalline  character. 

Hlasiwetz. 

14  C 84     ....     34-56     34-28 

2N 28     ....     11-52     11-87 

11  H 11     ....       4-52     5-05 

15  0 120     ....     49-40    48-80 

C2N2H^OS,2HO,C»H'^0"    243     ....  100-00     10000 

Benzoate  of  Urea,  2C»N^H*0«,C"H«0*.  —  Urea  does  not  unite  with 
benzoic  acid  in  aqueous  solution;  but  when  urea  is  added  by  small 
portions  to  a  concentrated  solution  of  benzoic  acid  in  absolute  alcohol, 
the  liquid  being  heated  at  each  addition  and  then  cooled,  a  network  of 
crystals  having  the  above  composition  is  ultimately  formed.  The  salt  is 
decomposed  by  water  (Dessaignes). 

Hippurate  of  Urea,  —  Hippuric  acid  dissolves  readily  in  melting 
urea,  and  the  solution  of  the  mixture  in  hot  absolute  alcohol,  yields  lami- 
nated crystals  of  a  compound  whose  aqueous  solution  splits  up  after  a 
while  into  hippuric  acid,  which  crystallises  out,  and  urea  which  remains 
in  solution  (Dessaignes). 

Meconate  of  Urea,  SC»N*H*0»,C"H*0".  —  A  hot  solutiou  of  4  Dts. 
urea  and  1  pt.  meconic  acid  deposits  on  cooling  scaly  prismatic  crystals. 

Hlasiwetx. 

20  C 120  ....     31-57     31-55 

6  N 84  ....  22-10 

16  H 16  ....      4-21     4-64 

20  0  160  ....  42-12 

3  C?N«H<02,C"H<0"    380    ....  10000 

Gallafe  of  Urea,  C»N«H*0«,C'*H^O^^  —  A  hot  solution  of  25  to  3  pte. 
urea  and  1  pt.  gallic  acids  deposits  on  cooling,  large  prisms  belonging  to 
the  oblique  prismatic  system.  Their  formation  requires  the  presence  of 
an  excess  of  urea,  and  tbey  cannot  be  recrystallised  without  adding  urea 
to  the  liquid. 
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Hlasiwetz. 

16  C     96     ....     41-74     41-08     ....     4208 

2N    28     ....     12-17     4-48     ....       4-80 

10  H    10     ....       4-34     12-23     ....     12-01 

12  O    96     ....     41-75 


C«N3H*0»,C"H«0W 230    ....  100-00 

Phloretate  of  Vrea,  C*N»H^0»,2C^«H"0»  +  Aq.  — See  page  312  of 
this  volume. 


Page  379. 

Foi'mation  of  Cyanogen.  —  According  to  Langlois  (N",  Ann,  Chim, 
Fhys,  52,  326),  the  formation  of  cyanogen  by  passing  nitrogen  gas  over  a 
red-hot  mixture  of  potash  and  charcoal  is  not  affected  by  the  presence  of 
water  in  the  materials  used.  Cjranogen  is  produced  by  the  passage 
either  of  moist  or  of  peifectly  dry  nitrogen  over  a  mixture  of  charcoal 
and  potash,  or  perfectly  dry  charcoal  and  carbonate  of  potash  strongly 
heated  in  a  porcelain  tube.  But  if  instead  of  tubes  of  porcelain,  tubes 
glazed  inside  with  silicate  cf  lead  are  used,  no  formation  of  cyvknogeu 
takes  place,  either  with  moist  or  with  dry  nitrogen  ;  and  moreover, 
cyanide  of  potassium  added  to  the  mixture  of  potash  and  charcoal  dis- 
appears when  heated  to  redness  in  such  tubes.  This  effect  of  the  glazing 
may  account  for  the  negative  results  which  some  chemists  have  obtained 
regarding  the  direct  formation  of  cyanogen. 

When  a  mixture  of  4  pts.  fused  acetate  of  potash,  3  pts.  nitre  and 
5  pts.  caustic  potash  or  carbonate  of  potash  is  dissolved  in  a  small  quan- 
tity of  water,  the  solution  evaporated,  and  the  residue  heated  to  fusion, 
the  mass  detonates  at  about  250°,  and  then  contains  a  considerable  quan- 
tity of  cyanide  of  potassium: 

4CmsK0«  +   SNO^K   +   5K0  =  SC^NK   +   9  CO»K   +    12  HO  +   C 

An  addition  of  charcoal  powder  to  the  mixture  produces  a  slight  increase 
in  the  yield  of  cyanogen,  but  by  no  means  equal  to  the  theoretical  quan- 
tity. The  largest  quantity  of  cyanide  of  potassium  is  produced  by  an 
intimate  mixture  of  lamp-black  with  acetate,  nitrate,  and  carbonate  of 
potash.  (From  13  grms.  of  acetate  of  potash  there  were  obtained  2-6  grms.  of  pros- 
Bian  blue.)  —  With  starch,  sawdust,  soap  and  bi tartrate  of  potash 
instead  of  acetate,  only  small  quantities  of  cyanide  of  potassium  were 
obtained. 

On  the  preparation  of  cyanide  ofpotauhim,  see  Wittstein.  Viertefjahnschr.  jtr, 
Pharm.  Tii,  191 ;  Dingl.  prl.  J.,  czlix,  157.]  On  the  difference  between  the  action  of 
potash  and  of  soda  in  Reformation  of  cyanides,  see  page  385  of  this  volame. 


Pa£:e  430. 


"o 


Proiocyanide  of  Iron,  —  According  to  Fresenius  {Ann,  Pharm.  106, 
210),  the  yellowish  red  flocculent  precipitate  produced  by  cyanide  of 
potassium  in  ferrous  salts  consists  essentially  of  ferrous  cyanide  FeCy 
containing  cyanide  of  potassium  in  variable  quantity  ^^one  determination  gave 
14-79  p.c.)     The  proportion  of  cyanide  of  potassium  in  the  precipitate  is 
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Bnialler,  the  more  the  iron-ealt  is  Id  excess.  The  precipitate  dissolreB  in 
cyanide  of  potassium,  with  formation  of  ferrocyanide  of  potassiam;  the 
addition  of  dilute  potash-ley  also  produces  the  same  salt,  with  separation 
of  hydrated  ferrous  oxide.  The  precipitate,  when  exposed  to  the  air  in 
the  moist  state,  takes  up  oxygen  and  turns  blue. 


Page  472. 

Ferrict/anide  qfpotamum  dissolved  in  water  is  decomposed  by  boiling 
with  excess  of  hyposulphite  of  soda,  with  separation  of  sulphide  of  iron. 
The  slightly  yellowish  filtrate  contains  wlphocyanide  and  ferroofanide  of 
potassium,  together  with  sulphate  and  hyposulphite  of  soda  and  small 
quantities  of  sulphide  of  iron  (J.  Lowe,  Jakresber,  1857,  273.) 


Page  480. 

Ferrocyanide  of  Aluminum,  3FeCy,2  APCy*.  —  Ferrocyanide  of  potas- 
sium added  to  the  solution  of  an  aluminum-salt,  even  when  strongly 
acidulated,  throws  down  a  precipitate,  which  after  ignition  contains 
44-89  p.  c.  alumina  and  55-11  ferric  oxide.  (C.  Tissier,  Comfit,  rend.  45, 
232.) 

Tessier. 
fMcon. 

18  C  108-0    ....    28-97 

9  N  1260     ....     33-80 

4A1 54-8     ....     14-70    14-87 

3Fe 84-0     ....     2253     22*36 

3  FeCy,2APCy»  372-8     ....  100-00 

Tbe  precipitate  is  therefore  a  pnissian  blue  in  which  the  ferric  cyanide  is  replaced 
by  cyanide  of  aluminum.  The  analyses  were  made  with  precipitates  obtained  with 
rarious  proportions  of  alumina-salt  and  yellow  prussiate,  the  alumina-salt  being, 
however,  always  in  excess,  and  the  liquid  strongly  acidulated.    (Tissier.) 
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Decomposition  of  Cyanides  hy  ffydriodic  Utheri,  —  Cyanide  of  mercury 
and  iodide  of  ethyl  decompose  one  another  to  a  small  amount  when  the 
mixture  of  their  alcoholic  solutions  are  evaporated,  more  completely  when 
the  same  mixed  solution  is  heated  to  120°  in  a  sealed  tube.  Iodide  of 
methyl  and  iodide  ofwmyl  likewise  decompose  cyanide  of  mercury  under 
the  same  circumstances  —  When  dry  cyanide  of  potassium  is  heated  with 
alcohol  and  iodido  of  ethyl  to  100^  in  a  sealed  tube,  decomposition  quickly 
takes  place,  with  formation  of  iodide  of  potassium  and  cyanide  of  ethyl. 
Iodide  of  methyl  acts  in  like  manner;  iodide  of  amyl  only  at  140°  — 
Cyanide  of  barium  acts  like  cyanide  of  potassium. — Cyanide  of  zinc 
does  not  appear  to  act  on  iodide  of  ethyl  below  140° —  160°.  —  Iodide 
of  ethyl  is  decomposed  by  cyanide  of  silver  at  160°  and  by  cyanide  of 
lead  at  180°  with  formation  of  metallic  iodide  and  cyanide  of  ethyl. 
(Schlagdenhaufieuy  Compt  rend,  47,  740;  48,  228 ;  Ann,  Fharm,  lOl)^ 
425.) 
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Cuprosoferroeyanide  of  Fotatstum,  3KCy,2Cu*Cy,2FeCy  +  8Aq.  — 
1.  A  liquid  consisting  of  cyanide  of  potassium  and  sulphate  of  copper 
containing  iron,  whicn  had  been  used  for  coppering  by  electrotysis^  and 
had  stood  for  a  long  time  in  an  imperfectly  closed  vessel^  was  found  to 
have  deposited  brown-red  octohedral  crystals,  resembling  chrome-alum^ 
and  agreeing  in  composition  with  the  above  formula.  —  2.  The  same  salt 
was  obtained  in  the  form  of  a  chocolate-coloured  powder,  by  boiling 
cuprous  cyanide  Cn*Cy,  with  solution  of  ferrocyanide  of  potassium,  and 
leaving  the  filtered  liqnid  to  cooL  (Bolley  &  Moldenhauer,  Ann.  Fharm. 
106,  228.) 


<4  v/        •*.... .•..M«...*..< 

7  N     

840 

98-0 

....     15*04     ... 
....     17-56    ... 
....    21-03     ... 
....     10-11     ... 
....     22*64     ... 
....     13-62     ... 

Moldenl 

(1.) 

15-57 

17-41 

21-03    .... 

10-n     .... 

22-64     .... 

13-24 

laner. 
(2.) 

3  K     

117-6 

20-44 

2  Fe    

56-0 

10-48 

4  Cu  

126-7 

24-33 

8  HO  .^ 

72-0 

K»Fe*Cu*Cv'  +  8. 

^q....  454-3 

....  100-00     .... 

....  10000 

The  water  in  (1),  ^as  deteimined  by  loss. ' 

(For  Kiihn's  experiments  on  tbe  action  of  ferrocyanide  and  ferricyanide  of  potas- 
smm  on  tlie  oxides,  sulphides  and  cyanides  of  copper,  see  Ann,  Pharm,  87>  127,  and 
Zeittchr.  Pharm.  1859,  93.) 
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Compounds  of  Cyanide  of  Mercury,  ^—  The  compounds  containing 
2  at.  cyanide  of  mercury  with  1  at.  of  another  salt,  such  as  2HgCy,KIy 
2HgCy,KCl,  &c.,  may  be  obtained,  according  to  Geuther  {Ann.  Pharm. 
106,  241),  in  well  defined  crystals,  by  dissolving  1  at.  mercuric  chloride, 
iodide,  dtc,  in  a  solution  of  cyanide  of  mercury  and  potassium,  sodium, 
^c.  For  this  and  other  reasons,  Geuther  prefers  representingthem  by 
the    formulae,    KCy,HgCy  +  KI,    KCy,HgCy+KCl,  Ac.        That   the 
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whole  of  the  cyanogen  is  not  in  combination  with  mercnry^  is  considered 
by  Geuther  to  be  proved  by  the  fact  that  these  compoands  are  decom- 
posed by  arsenious  and  benzoic  acids,  with  evolution  of  hydrocyanic 
acid.  —  The  compound  KCy,HgCy  -f  HgO,CrO»,  or  2HgCy  +  KO,CrO* 
(viii,  23),  may  be  obtained  in  fine  yellow  crystals  by  boiling  basic 
mercuric  cbromate  for  some  time,  with  an  equivalent  quantity  of  cyanide 
of  mercury  and  potassium.  The  corresponding  sulphate  does  not  appear 
to  exist. 

The  compound  K»FeCy*  +  3HgCy  +  4H0  (viii,  25),  may  be 
obtained  by  agitating  a  moderately  concentrated  aqueous  solution  o 
ferricyanide  of  potassium  with  metallic  mercury ;  a  precipitate  of  sesqai- 
oxide  of  iron  is  first  formed,  mixed  with  mercury,  and  the  yellowish 
filtrate  yields  the  double  salt  by  evaporation,  in  pale  yellow  rhombic 
tables.     (J.  Lowe,  Jahresbtr,  1857,  273.) 
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Compounds  of  Cyanide  of  Silver,  —  Cyanide  of  silver  and  potassium 
KCy,AgCy,  crystallises,  according  to  Glassford  and  Napier,  in  six-sided 
tables  and  rhombic  prisms.  From  the  experiments  of  Baup,  however 
(iV.  Ann.  Chim.  Fhys.  53,  462),  it  appears  that  when  pure  materials  are 
used,  the  salt  KCy,AgCy,  crystallises  on  cooling  in  feathery  laminaa,  or 
by  slow  evaporation  in  six-sided  tables,  never  in  rhombic  prisms.  This 
salt  requires  for  solution,  4  pts.  of  water  at  20",  and  25  pts.  of  85  p.  c. 
alcohol,  at  the  same  temperature.  It  is  not  coloured  by  exposure  to 
sunshine,  and  does  not  make  stains  on  paper  or  on  the  skin.  The  cyanide 
of  silver  precipitated  from  it  by  nitric  acid,  is  likewise  unaltered  by  light. 

Cyanide  of  Silver  and  Sodium,  NaCy,AgCy,  obtained  by  saturating  a 
solution  of  cyanide  of  sodium  with  cyanide  of  silver,  forms  anhydrous 
laminated  crystals.  It  dissolves  in  5  pts.  of  water  at  20°,  and  in  24  pts. 
of  85  p.  c.  alcohol,  at  the  same  temperature. 

Cyanide  of  Silver,  Potassium,  and  Sodium,  2(KCy,AgCy)  +  NaCy, 
AgCy.  Separates  from  the  mother-liquor  of  cyanide  of  silver  and  potas- 
sium (the  compound  used  for  electroplating),  when  the  cyanide  of  potas- 
sium used  in  its  preparation  contains  cyanide  of  sodium.  It  is  always 
anhydrous,  and  crystallises  in  short  rhomboidal  prisms  (hitherto  supposed 
to  be  cyanide  of  silver  and  potassium).  It  dissolves  in  4*4  pts.  of  water 
at  15°,  and  in  22  pts.  of  alcohol  at  17°.     (Baup.) 

The  compound  AgCv,HgCjr  +  .HgO,NO'* -H  4Aq  or  2HgCv 
+  AgO,NO'  -f  4Aq,  may  be  obtained  by  mixing  mercuric  nitrate  with 
equivalent  quantities  of  cyanide  of  silver  and  cyanide  of  mercury.  It 
forms  fine,  long  needles  which  melt  above  100°,  and  then  detonate, 
(Geuther,  loc,  cit.) 

AgCy,HgCy  +  HgO,S0»  -H  Aq  or  2HgCy  +  AgO,SO»  +  Aq,  is 
obtained  in  colourless  crystals,  by  mixing  the  aqueous  solution  of  1  at. 
cyanide  of  mercury  with  1  at.  cyanide  of  silver  and  1  at.  neutral 
mercuric  sulphate,  boiling  the  mixture  with  addition  of  water  till  all 
the  cyanide  of  silver  and  basic  mercuric  sulphate  have  disappeared,  and 
evaporating.     (Geuther.) 
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Geather. 

2  Hg    200  ....  47-96 

Ag    108  ....     25-90     26-00     ....     26-50 

0 8  ....  1-92 

S0» 40  ....       9-59     ....     10-33 

2  Cy    52  ....  12-47 

HO  9  ....       216     ....       3-28 

AgHgCyS  +  HgO,S03  +  Aq      417     ....  100-00 

If  the  materials  are  not  boiled  together  long  enough,  a  small  quantity  of  a  salt  is 
obtained  which  crystallises  out  in  needles  before  the  preceding  8alt«  and  lilEewlse 
contains  cyanogen,  mercury,  silver,  and  sulphuric  add. 
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Cyanide  of  Metkyl  with  TercUoride  of  Phosphorus,  C*H3N,PC1».  — . 
Produced  by  the  action  of  pentachloride  of  phosphorus  on  acetamide. 
As  the  action  is  yery  violent,  it  is  best  to  mix  the  chloride  of  phosphorus  with  an 
equal  volume  of  sand.  On  distilling  the  mixture,  a  considerable  carbona- 
ceous residue  is  left,  and  the  compound  C^H^N,PCP^  passes  over  as  a 
reddish  pungent  liquid^  the  greater  part  of  which  may  be  purified  by 

several  rectifications.  Its  formation  cannot  be  represented  by  an  equation  :  the 
copious  residue  which  is  left  in  the  first  distillation,  shows  that  other  compounds 
are  formed  at  the  same  time.     (W.  Henke,  Ann.  Pharm.  106,  273.) 

Colourless,  mobile  liquid  which  has  a  pungent  odour,  and  exerts  a 
strong  irritating  action  on  the  respiratory  organs.  Boils  at  about  72"^. 
The  vapour  density  determined  at  95*^  is  3*56  ;  at  87^  it  is  3*54,  and  at 
148°,  it  is  2*4.     It  takes  fire  in  contact  with  a  spirit  flame.     (Henke.) 

Henke. 

4C    24  ....  13-2  13-3 

3H    3  ....  1-7  1-7 

N    14  ....  7-7  7-4 

P    32  ....  17-6  17-5 

3  CI 108  ....  59-8  601 

C*H»N,PC1»  181     ....  100-0    100-0 

Vol.  Density. 

C-vapour 4     1  -6640 

H-gas 3     0-2079 

N-gas 1     0-9706 

P-vapour     i  2-1770 

CUgas    , 3     7-3629 

Vap.  of  Cm*N,PCP 4     12-3824 

1     3-0966 

The  unusual  condensation  to  4  volumes  instead  of  2,  may  perhaps  be  explained 
by  supposing  that  at  the  temperature  at  which  the  vapour-density  was  determined,  the 
compound  splits  up  into  cyanide  of  methyl  and  chloride  of  phosphorus,  each  of  which 
occupies  2  volumes  ;  just  as  if  the  density  of  vapour  of  water  could  be  determined  at  a 
temperature  at  which  it  decomposes  (near  the  melting  point  of  platinum;  without  the 
decomposition  being  perceived,  the  molecule  of  water  might  be  supposed  to  occupy 
three  volumes  instead  of  two,  the  oxygen  occupying  1  vol.  and  the  hydrogen  2  vol. 
{tfide  Kopp,  Ann.  Pharm,  105,  390). 
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This  compound  when  kept  in  imperfectly  closed  ressels,  soon  deposits 
bulky  white  flakes,  and  then  leaveSi  on  distillation,  a  residue  which  gives 
off  phosphuretted  hydrogen  when  heated.  It  sinks  in  water,  but  decom- 
poses after  a  few  seconds  with  the  greatest  violence,  yielding  cyanide  of 
methyl,  hydrochloric  acid,  and  phosphorous  acid.    (Hencke.) 

The  following  compounds  are  obtained  by  direct  union  of  cyanide  of 
methyl  with  metallic  chlorides.  The  combination  is  generally  attended 
with  so  great  a  rise  of  temperature,  that  external  cooling  is  necessary  to 

S  re  vent  decomposition.  Many  of  them  crystallize  well  and  distil  without 
ecomposition ;  but  they  are  all  instantly  decomposed  by  water  and 
alcohol,  and  cannot  be  reorystallized  from  ether.  (W.  Henke,  Ann. 
Pharm.  lOG,  281.) 

Cyanide  ofMeUiyl  wUh  Chloride  of  Titanium,  C*H»N,TiCl«.  —  Easily 
obtained  by  direct  combination,  which  takes  place  without  much  evolu- 
tion of  heat.  Forms  white  coherent  crystalline  crusts,  which  may  be 
sublimed.  Contains  17*93  to  18*30  p.  c.  titanium,  the  calculated  quan- 
tity being  18*24  p.  c.     (Henke.) 

Cyanide  of  Methyl  mVi  Bichloi-ide  of  Tin,  C*H«N,SnCP.  —  The  com- 
bination of  these  substances  is  attended  with  evolution  of  heat,  but  not 
in  sufficient  amount  to  render  it  necessary  to  cool  the  vessel  with  ice. 
The  compound  is  white,  crystalline,  and  sublimes  in  arborescent  frost- 
like crystalline  formations.  It  gives  by  analysis,  33*25  and  34*28  p.  c 
tin,  the  formula  requiring  34*11  p.  c.     (Henke.) 

Cyanide  of  Methyl  with  Pentachloride  of  Antimony,  C^H'N,SbCl*.  — 
The  combination  is  attended  with  great  evolution  of  heat,  so  that  it  is 
necessary  to  cool  with  ice.  The  crystals  are  white,  imperfectly  deve- 
loped, and  sublime  without  decomposition.  By  analysis,  37*09  and 
38*80  p.  c.  antimony;  by  calculation  37*17  p.c     (Henke.) 

Cyanide  of  Methyl  with  Terchlonde  of  Gold,  C*H«N,AuCl».  —  The  two 
substances  when  brought  together,  form,  without  much  evolution  of  heat, 
a  brownish  yellow  powder  which  may  be  freed  from  excess  of  the  cyanide, 
by  pressure  between  paper.  Gold,  by  analysis,  58*21  p.  c;  by  calcula- 
tion, 37*10  p.c.     (Henke.) 

Cyanide  of  Methyl  and  Mercury,  C*H'N,4HgCy.  —  Finely  pulverised 
cyanide  of  mercury  absorbs  cyanide  of  methyl  with  considerable  rise  of 
temperature,  and  if  the  cyanide  of  methyl  is  in  excess,  is  converted  into 
a  crystalline  mass,  in  which,  after  remaining  for  some  months  in  a  closed 
vessel,  rectangular  laminsD  may  be  recognised.  The  crystals  make  a 
grating  noise  when  crushed  with  a  glass  rod.  They  have  a  vitreous 
lustre,  which  they  lose  almost  instantly  on  exposure  to  moist  air,  giving 
off  cyanide  of  methyl  at  the  same  time  and  crumbling  to  a  white  powder. 
When  dried  over  oil  of  vitriol,  they  give  off  the  whole  of  the  cyanide  of 
methyl.  The  compound  heated  in  a  glass  flask  turns  black,  and  yields  a 
sublimate  consisting  of  white  crystals  mixed  with  mercury.  A  sample  freed 
from  uncombined  cyanide  of  methyl,  by  pressing  it  as  quickly  as  possible 
between  paper,  yielded  74*4  p.  c.  mercury,  the  formuJa  requiring  73*34 
p.c.    (0.  Hesse,  Ann,  Phaim.  110,  202.) 


SULPHOCYANIDES.  413 

Page  80. 

Oxidation  of  Svlphacyanides,  —  When  an  acidulated  solution  of  a 
snlpbooyanide  is  treated  witb  permanganate  of  potasb,  tbe  'sulphur  is 
oxidised  to  sulphuric  acid.  Aqaeons  hydrocyanic  acid  is  not  altered  by  perman- 
ganate of  potash,  if  a  stronger  acid  is  present;  bat  in  nentral  or  alkaline  solation,  it 
quickly  decolorises  the  permanganate.  —  The  sulphur  in  snlphocyanides  is  very 
easily  oxidised,  as  by  peroxide  of  manganese  or  lead  in  presence  of 
an  acid;  in  the  latter  case,  sulphate  of  lead  is  produced.  The  formation 
of  sulphuric  acid  in  these  reactions  is  perhaps  preceded  by  that  of  a 
cyanoffen-compound  containing  less  sulphur  than  sulphocyanogen. 

wLen  nitric  acid  is  added  to  a  sulpbocyanide,  the  liquid  assumes  a 
deep  red  colour,  'which  however  is  not  permanent.  Pure,  colourless 
nitric  acid  exhibits  this  reaction  only  when  gently  heated,  and  in  that  case 
sulphuric  acid  is  produced.  Red  nitrous  vapours  passed  into  the  solution  of 
a  sulphocyanide  produce  the  red  colour  immediately,  but  the  formation  of 
sulphuric  acid  appears  to  take  place  later.  —  Pure  nitrous  acid  eliminated 
from  the  mixture  of  a  nitrite  and  acetic  acid,  does  not  redden  the  solu- 
tion of  a  sulphocyanide,  probably  because  the  acetic  acid  does  not  liberate 
the  sulphocyanic  acid;  but  a  solution  of  free  sulphocyanic  acid  is  red- 
dened by  the  vapours  evolved  from  the  mixture  of  a  nitrite  with  acetic 
acid.  —  The  reddening  is  produced  by  vapours  of  hyponitric  acid  NO*, 
probably  because  that  compound  is  resolved  into  NO'  and  NO',  the  latter 
decomposing  the  sulphocyanide,  and  the  former  producing  the  reddening 
with  the  liberated  sulphocyanic  acid.  The  red  colour  is  immediately 
destroyed  by  substances  capable  of  uniting  with  the  NO',  viz.  by  metallic 
bases  and  even  bv  alcohol.  — The  reddening  is  perhaps  due  to  the  forma- 
tion of  an  unstable  compound  of  nitrous  acid,  similar  to  the  dark-coloured 
compound  which  is  formed  by  the  action  of  nitric  oxide  on  ferrous  salts. 
(E.  A.  Hadow,  Chm,  Sec.  Qn.  J.  11,  174.) 


Pago  83. 

Action  of  Hydriodie  Mhers  on  Snlphocyanides,  —  When  iodide  of 
niethvl,  ethyl,  or  amyl  is  heated  with  the  sulphocyanide  of  an  alkali- 
metal,  earth -metal,  or  heavy  metal  in  a  sealed  tube  to  between  100^  and 
160^,  the  iodine  is  transferred  to  the  metal,  and  sulphocyanide  of  methyl, 
ethyl,  or  amyl  is  produced.  With  sulphocyanide  of  mercury  only,  a 
more  complicated  action  appears  to  take  place.  Mixed  with  alcohol  and 
heated  in  a  sealed  tube  with  iodide  of  ethyl,  it  yields  a  red  deposit  and  a 
yellow  liquid  which  contains  but  little  sulphocyanide  of  ethyl,  but  when 
concentrated,  deposits  prismatic  needles,  probably  a  compound  of  sidpho* 
cyanide  of  ethyl  with  mercuric  iodide.  (Sohlagdeuhauffen,  N,  Ann. 
Chim.  JPhys.  56,  297.) 


Page  125. 

Nitropmuidet.  From  the  decomposition  of  these  compoonds  by  boiling  with 
alkalis  into  nitrogen,  ferric  oxide,  alkaline  nitrite,  and  ferrocyanide,  Oentele  (/.  pr, 
CAem,  74,  199)  concludes  that  their  rational  formula  is  NCy9,2(FeCyMO}. 
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Hydride  of  Ethyl,  —  The  coefficients  of  absorption  of  hydride  of 
ethyl  C*H',H  in  ^ater  have  been  determined  by  Schick endantz  {Ann, 
Pharm,  109,  116) ;  they  differ  but  little  from  those  of  the  isomeric  com- 
pound methyl,  as  determined  by  Bunsen  {BunserCs  Gascmeiiy^  trandatcd 
by  JRoscoe,  p.  288).  —  The  following  table  exhibits  the  values. 


Absorption  co-efficients. 

Temp. 

Absorption  co-efficient 

Temp. 

Hydrate  of 

Ethyl. 

Methyl. 

Hydride  of 
Ethyl. 

Methyl. 

0' 

0  0946 

0  -0871 

13« 

0  0595 

0-0541 

1 

0  0911 

0  -0838 

14 

0  0574 

0  0524 

52 

0-0877 

0  -0807 

15 

0  0557 

0-0508 

3 

0  0845 

0-0777 

16 

0-0541 

0  0493 

4 

0  0814 

0  0748 

17 

0  -0536 

0  -0480 

5 

0-0785 

0-0720 

18 

0-0513 

0  -0468 

6 

0  0756 

0  -0693 

19 

0-0501 

0  0457 

7 

0  0729 

0  0668 

20 

0  0490 

0*0447 

8 

0-0703 

0  0644 

21 

0  0480 

9 

0-0678 

0-0621 

22 

0  -0473 

10 

0  0655 

0  0599 

23 

0  0465 

11 

0  0633 

0  0578 

24 

0  0459 

12 

0  0612 

0  -0559 

• 
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Ethylated  Sulphuric  Acid.  —  According  to  Jacquemin  and  Lies- 
Bodard  {Comp,  rend,  46,  900),  1  at.  strong  sulphuric  acid  takes  up  1  at. 
ether  in  such  manner  that  the  odour  of  the  ether  is  no  longer  perceptible ; 
but  the  ether  is  set  free  on  heating  the  liquid  or  on  mixing  it  with 
water. 


^Page  195. 

Preparation  of  Alcohol.  —  A  method  of  preparing  alcohol  from  man- 
gold wurzel,  so  as  to  conyert,  not  only  the  sugar  in  the  plant,  but  also  the 
starch,  gum,  cellulose,  <&c.,  into  alcohol,  has  been  described  by  F,  Weil. 
{DingL  Pol.  J,  150,421). 

For  the  defuselization  of  alcohol,  Kletzineky  {DengL  Pol.  J,  148, 150), 
recommends  distilling  it  over  soda-soap;  Breton  {Dengl,  Pol.  J.  150, 424) 
agitates  the  spirit  with  a  few  drops  of  olive-oil,  which  unites  with  the 
fusel-oil,  and  then  decants  the  liquid;  for  operations  on  the  large  scale, 
he  filters  the  spirit  through  pumice-stone  soaked  in  oil ;  the  fusel-oil  may 
afterwards  be  separated  from  the  pumice-stone  by  distillation. 
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On  the  preparation  of  absolute  alcohol,  see  Rieokher  (iV.  Jahrh.  Pharm. 
10,  308),  and  on  the  alteration  in  the  composition  of  hydrated  alcohol 
by  spontaneous  evuporation,  whereby  a  liquid  comparatively  rich  in 
alcohol  passes  off,  and  a  weaker  spirit  remains,  see  A.  Vogel,  jun. 
{Wien.  Akad.  Ber.  30,  261  ;  Ghem.  Centr.  1858,  712). 
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Decomposition  of  Alcohol  hy  tlie  Electric  Spark,  —  When  the  sparks 
from  an  induction  coil  are  passed  through  liquid  alcohol,  the  alcohol  soon 
acquires  an  acid  reaction,  deposits  black  flocks,  gives  off  gas,  and  forms  a 
resinous  substance.  The  decomposition  and  the  evolution  of  gas  are 
considerably  accelerated  by  addition  of  a  small  quantity  of  potash.  The 
evolved  gas  is  similar  in  composition  to  that  which  is  produced  in  the 
decomposition  of  alcohol  by  heat,  but  appears  to  be  the  result  of  a  more 
thorough  decomposition.  When  it  is  placed  in  contact  with  ammoniacal 
solution  of  cuprous  chloride,  that  liquid  absorbs  carbonic  oxide  from  it, 
and  deposits  a  dull  copper-coloured  substance  which  becomes  brown 
when  dry,  and  explodes  with  appearance  of  li^ht  when  heatM  above  100^, 
or  struck  with  the  hammer  ;  heated  with  hydrochloric  acid,  it  gives  off  a 
gas  which  burns  and  yields  carbonic  acid.  With  an  ammoniacal  solution 
of  chloride  of  silver,  the  gas  forms  a  white  precipitate  which  becomes 
yellow  and  then  brick-red  by  exposure  to  light,  turns  grey  when  dry,  and 
explodes  like  the  copper  compound.  The  substance  to  which  these  com- 
pounds owe  their  explosive  property  is  present  in  small  quantity  only; 
it  is  not  removed  by  strong  sulphuric  acid,  and  it  appears  to  be  likewise 
present  in  the  gas  produced  by  passing  the  vapour  of  alcohol  through  a 
strongly  ignited  tube,  inasmuch  as  that  gas  forms  with  ammoniacal  solu- 
tion of  dichloride  of  copper  or  chloride  of  silver,  detonating  compounds 
resembling  those  above  mentioned  (A.  Quet,  Compt,  rend  46,  903;  Ann, 
Pharm,  108,  116). 

2.  When  electric  sparks  are  passed  for  a  long  time  through  the 
vapour  of  alcohol  or  ether,  gas  is  eliminated  in  considerable  quantity,  and 
the  alcohol  is  at  length  completely  decomposed;  no  water  is  formed, 
and  the  solid  residue  consists  only  of  a  trace  of  resin  and  a  small  quantity 
of  charcoal.  The  gas  does  not  contain  ethylene,  but  it  is  absorbed  by 
bromine^  forming  a  colourless  liquid  which  has  a  sweet  taste,  smells  like 
chloroform,  and  is  decomposed  by  fractional  distillation  into  [two  liquids^ 
one  of  which  passes  over  between  135^  and  140° ;  and  the  other  at  about 
240°. 

Tho  liquid  which  passes  over  between  135°  and  140°,  does  not  solidify 
at  15°;  it  is  oily  to  the  touch,  has  a  density  of  2*347  at  0°,  and  gives  by 
analysis  numbers  agreeing  with  the  formula  C^H^Br* ;  it  is  therefore 
isomeric  with  terbromide  of  allyl  and  bromide  of  bromopropylene  : 

Perrot. 


6  C  

5  H  

36 

5 

....     12-81 
....       1-78 
....     85-41 

From  alcohol.    From  ether. 

12/4     ....     12-73 

2-20     ....       203 

3  Br 

240 

85-60     ....     85-63 

C«H»Br»  

281 

....  100-00 

100-54     ....  100-39 
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The  liquid  which  passes  over  towards  1^40^  likewise  retains  its 
fluidity  at  15°;  it  has  a  density  of  2*966  at  0^,  and  burns  with  a 
reddish  fuliginous  flame.  It  gives  by  analysis  nearly  constant  numbers 
which  howeyer  do  not  admit  of  reduction  to  any  simple  formula. 


From  alcohol. 

From  ether. 

c     

^  7-79 

••••        /  Sf*     «... 

•  •••            U*9«        •••• 

779^.. 

1-23     .. 

90-65     .. 

8-27 

H    

Br  

0-92 

91-32 

1-16 

89-68 

100-03    ....  ....    99-67    99-11 

These  are  the  only  bromine-compounds  which  can  be  obtained  from 
the  gas  resulting  from  the  decomposition  of  alcohol  or  ether  yaponr  by 
the  electric  spark  (Perrot^  Compt.  rend.  46,  180;  47,  351,  Ann.  Pharm, 
108,113.) 
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Decomposition  of  Alcohol  by  Agua  r^Kr.  — *  When  aqua  regia  prepared 
from  pure  hydrochloric  and  the  strongest  nitric  acid,  is  added  to  an  equal 
yolume  of  alcohol  of  36^  bubbles  of  yapour  begin  to  form  after  10  or  15 
minntes  and  the  temperature  rises  till  the  liquid  boils.  Aldehyde,  nitric 
ether,  formic  ether,  chloral,  and  formic  acid,  then  distil  over,  perhaps  also 
chloroform  (chloride  of  ethyl  was  not  obserred),  and  nitrous  and  nitric  oxide 
are  given  off.  The  residual  liquid  yields  by  distillation,  alcohol,  acetic 
acid,  acetic  ether,  oxalic  ether,  acetal  or  an  analogous  liquid  boiling  at 
102° ;  and  the  residue  which  is  still  left,  contains  oxalic^  nitric,  hydro- 
chloric, and  oxyglycolic  (1)  acid,  and  peculiar  resinifying  substances  not 
yet  examined.     (H.  Bonnet,  Compt  rend.  45,  386). 

On  the  action  of  chlorine  on  bydrated  alcoholj  see  chlorinated  aeetale  (additions  to 
to  vol.  iz). 
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Etheriflcation. 

A.  Rgykoso.    N.  Ann.  Chim,  Fhys.  48,  385  ;  Ann.  Pharm,  101,  100. 

The  following  experiments  were  made  by  heating  the  reacting  sub- 
stances in  sealed  glass  tnbes. 

A  ciion  of  Hydrochloric  acid  upon  Alcohol.  —  When  alcohol  is  heated 
to  1 00°  with  excess  of  hydrochloric  acid,  nothing  but  chloride  of  ethyl  is 
formed,  as  when  the  mixture  is  distilled  under  the  ordinary  atmospheric 
pressure ;  but  when  a  mixture  of  hydrochloric  acid  with  a  larger  excess 
of  alcohol,  either  hydrated  or  anhydrous,  is  heated  for  seven  or  eight 
hours  to  240°,  a  different  action  takes  place,  and  two  layers  of  liquid  are 
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fonncd  on  cooling,  tlio  upper  containing  oxide  and  cliloride  of  etliyl^  and 
the  lower  water  and  hydrochloric  acid,  with  small  quantities  of  ether  and 
chloride  of  ethyl.  The  quantity  of  ether  formed  increases  with  the  excess 
of  alcohol;  and  by  continuing  the  action  long  enough,  a  considerable 
quantity  of  alcohol  may  be  converted  into  ether  by  the  action  of  a  small 
quantity  of  hydrochloric  acid.  The  same  transformation  takes  place, 
though  more  slowly,  at  lower  temperatures^  even  at  100^.  The  formation 
of  ether  by  the  action  of  hydrochloric  acid  upon  alcohol,  probably  takes 
place  in  the  same  manner  as  by  the  action  of  metallic  chlorides,  chloride 
of  ethyl  being  first  formed  andi  then  acting  upon  the  rest  of  the  alcohol  so 
as  to  form  ether  and  hydrochloric  acid ; 

C^H«Cl  +   C<H«,H,02  =:  (C^H«)«0*  +   HCl; 

and  the  hydrochloric  acid  thus  reproduced,  forms  a  fresh  quantity  of 
chloride  of  ethyl;  and  so  the  process  goes  on  till  all  the  alcohol  is  con- 
verted into  ether. 

Hydrobromic  and  Hydriodic  Acid  act  upon  alcohol  in  the  same  man- 
ner as  hydrochloric  acid.  The  aqueous  solutions  of  these  acids  heated 
with  excess  of  alcohol  to  200°  for  ten  honrs^  yield  considerable  quantities 
of  ether,  together  with  bromide  or  iodide  of  ethyl. 

The  action  of  kydnodic  or  hydrobromic  acid  upon  ether  produces  bro* 
mide  or  iodide  of  ethyl ;  when  ether  has  been  heated  with  excess  of  the 
aqueous  solution  of  either  of  these  acids,  the  tube  contains  two  layers,  the 
upper  consisting  of  iodide  or  bromide  of  ethyl  with  a  little  uudecom- 
posed  ether,  and  the  lower  of  water,  hydriodic  or  hydrobromic  acid,  and 
ether. 

Action  of  Mercuric  Oxide  on  Bromide  and  Iodide  of  EiJiyl,  —  After  a 
iTiixture  of  equal  parts  of  bromide  of  ethyl  and  dry  mercuric  oxide  has 
been  heated  for  15  hours,  the  oxide  is  found  to  be  converted  into  a  white 
powder  consisting  of  mercurous  and  mercuric  bromide.  The  liquid  remain- 
ing in  the  tube  consists  of  ether,  bromide  of  ethyl,  and  acetate  of  ethyl, 
and  moreover  contains  in  solution,  a  crystallizable  substance  which 
blackens  when  heated,  and  yields  a  sublimate  of  bromide  of  mercury;  no 
gas  is  evolved. 

When  dry  mercuric  oxide  was  heated  with  iodide  of  eihyl  to  260°  for 
four  hours,  an  energetic  action  took  place ;  a  bhickened  mass  was 
formed  containing  a  small  quantity  of  reduced  mercury  together  with  a 
very  mobile  liquid  ;  and  at  the  same  time,  such  a  quantity  of  gas  was 
formed  that  the  tube  exploded  on  being  opened  ;  for  this  reason  nothing 
could  be  ascertained  respecting  the  products  of  the  decomposition,  except- 
ing that  a  portion  of  the  iodine  was  set  free.  —  When  dry  mercuric 
oxide  was  heated  with  iodide  of  ethyl  for  six  hours  to  100^  iodide  of 
mercury  was  formed,  together  with  ether,  a  small  quantity  of  olefiant  gas 
and  a  trace  of  acetate  of  ethyl  (part  of  the  iodide  of  ethyl  remained  un- 
decomposed).  —  When  a  tube  containing  iodide  of  ethyl  and  dry  mercuric 
oxide  was  exposed  to  the  sun's  rays  for  17  days  at  the  atmospheric  tem- 
perature, iodide  of  mercury  was  formed,  and  on  opening  the  tube,  a 
large  quantity  of  gas  was  given  off,  a  small  quantity  of  ether  and  acetate 
of  ethyl  remaining  behind.  The  formation  of  acetate  of  ethyl  is  ascribed  by 
Reyno'o  to  a  secondary  action  of  the  mercuric  oxide  on  the  ether. 
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Action  of  Water  on  Bromide  and  Iodide  of  Ethyl.  —  When  bromide  of 
ethjl  is  heated  to  200°  for  12  hours  with  an  equal  weight  or  more  of 
water,  the  products  formed  are  common  ether,  defiant  gas,  hjdrobroraic 
acid,  and  the  so-called  oils  of  wine.  Part  of  the  bromide  of  ethyl  remains 
nndecom posed,  only  a  small  portion  however,  if  the  quantity  of  water 
amounts  to  three  times  that  of  the  bromide  of  ethyl  or  more. 

That  iodide  of  ethyl  is  decomposed  by  water  at  150°,  with  formation 
of  ether,  was  previously  shown  by  Frankland.  According  to  Reynoso, 
the  decomposition  of  iodide  of  ethyl  by  water  is  exactly  similar  to  that  of 
the  bromide. 

Action  of  Bromide  and  Iodide  of  Ethyl  upon  Alcohol. — When  a 
mixture  of  alcohol  and  bromide  of  ethyl  is  heated  to  200°  for  8  honrs, 
the  alcohol  disappears  and  ether  is  formed,  together  with  hydrobromic 
acid;  in  this  manner,  small  quantities  of  bromide  of  ethyl  may  conv^ert 
large  quantities  of  alcohol  into  ether ;  a  certain  quantity  of  bromide  of 
ethyl  always  remains  undecomposed.  Iodide  of  ethyl  acts  upon  alcohol 
in  the  same  manner,  but  less  quickly.  Heated  with  aqueons  alcohol,  it 
likewise  forms  ether  in  greater  or  smaller  quantity,  according  as  the 
alcohol  is  more  or  less  concentrated. 

Action  of  Metallic  Chlorides,  Bromides,  and  Iodides  on  Alcohol. — 
The  experiments  were  made,  by  heating  abont  equal  weights  (15  grm.) 
of  the  metallic  chloride  and  alcohol  of  98  per  cent,  in  sealea  tubes  to 
240°  for  7  or  8  hours.  —  Crystallised  chloride  of  manganese  etherifies 
alcohol  completely,  without  itself  suffering  decomposition.  The  same 
action  is  exerted,  though  less  completely,  by  the  chlorides  of  cobalt  and 
cadmium.  —  Chloride  of  nickel  etherifies  alcohol  partially,  but  a  portion 
of  the  chloride  is  at  the  same  time  converted  into  insoluble,  greenish- 
yellow,  basic  chloride.  The  conversion  of  alcohol  into  ether  by  the  pre- 
ceding chlorides  is  not  attended  with  any  blackening  of  the  contents  of 
the  tube,  neither  does  any  gas  escape  when  the  tube  is  opened.  Crys-^ 
tallised  protochloride  of  iron  etherifies  alcohol  completely,  without 
blackening ;  a  small  quantity  of  gas  is  however  produced,  and  the  solid 
mass  remaining  in  the  tubo  consists  of  protochloride  of  iron  and  a  radio- 
crystalline  substance  which  is  insoluble  in  water,  and  is  converted  by 
boiling  water  into  a  black  powder.  —  Crystallised  proto<^loride  of  tin 
likewise  etherifies  alcohol  completely,  and  at  the  termination  of  the 
experiment,  a  layer  of  ether  is  found  in  the  tube,  floating  upon  a  milky 
liquid  j  gas  escapes  on  opening  the  tube,  and  the  protochloride  of  tin 
exhibits  marks  of  partial  decomposition.  —  Mercuric  chloride  heated  with 
alcohol  to  between  200°  and  240°  decomposes  and  blackens,  and  on  open- 
ing  the  tube,  a  large  quantity  of  gas  escapes ;  ether  is  also  formed.  — 
When  hydrochlorate  of  morphine  or  of  dnchonine  is  heated  with  alcohol 
to  200°,  the  mixture  blackens,  but  no  gas  escapes  on  opening  the  tube ; 
the  liquid  contains  small  quantities  of  ether. 

With  regard  to  the  manner  in  which  metallic  chloridei  convert  alcohol  into  etha, 
Rejnoso  considers  it  most  probable  that  the  etherification  is  effected  by  a  portion  of 
hydrochloric  acid  liberated  from  the  metallic  chloride,  which  then«  on  coolio|^,  rccom* 
bines  with  the  oxychloride  or  oxide  formed  in  the  first  instance,  supposing  that  this 
latter  compound  has  not  been  rendered  insoluble  in  the  acid  bj  the  high  temperature. 
[Is  not  the  following  more  probable? 

C^H\H,0-'  +   ZnCl      -  C<H*Cl       +  ZnO,HO  and 
C  H\H,0«  +   C*H»C1  «  (C^H»)«02  +   HCl.] 
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Bromide  and  Iodide  of  Cadmium  act  upon  alcohol  at  240°  in  the  same 
manner  as  the  chloride,  forming  a  small  quantity  of  ether ;  mercuric 
bromide  acts  also  like  the  chloride.  Mercuric  iodide  (prepared  by  predpitft- 
tion  and  then  washed  and  dried)  heated  with  absolute  alcohol  to  240°  for  4  or  5 
hours  converts  the  greater  part  of  it  into  ether,  without  itself  undergoing 
alteration.  At  300°  the  contents  of  the  tube  blacken,  and  a  very 
large  quantity  of  gas  is  formed. 

Action  of  Svlphurlc  Add  upon  Alcohol.  ^^  The  results  obtained  by 
heating  together  sulphuric  acid  and  alcohol  in  sealed  tubes,  vary  greatly 
with  the  strength  of  the  acid,  the  temperature,  the  duration  of  the  experi- 
ment, and  the  proportions  of  acid  and  alcohol  used.  Experiments  with 
sulphuric  acid  of  various  strengths,  containing  from  81*6  to  0*5  per  cent, 
of  anhydrous  acid  and  heated  with  alcohol  in  various  proportions  to 
between  100°  and  200°,  showed  that  the  temperature  must  be  raised 
higher  and  the  action  continued  longer,  in  proportion  as  the  acid  is  more 
dilute.  The  products  which  may  be  formed  are  defiant  gas,  the  oils  of 
wine,  ethylsufphuric  (sulphovinic)  acid,  and  ether,  frequently  also  sul- 
phurous acid.  —  With  a  large  excess  of  alcohol,  ether  and  ethylsulphuric 
acid  are  generally  the  only  products ;  when  the  sulphuric  acid  is  in  large 
excess,  the  mixture  strongly  heated,  or  the  action  continued  for  a  con- 
siderable time  at  a  lower  temperature,  only  a  small  quantity  of  ether  is 
produced.  —  At  high  temperatures,  defiant  gas  is  found  among  the  pro- 
ducts of  decomposition  ;  this  gas  is  never  formed  between  100°  and  120°, 
but  sulphurous  acid  may  be  formed  within  these  limits  of  temperature. — 
The  quantity  of  ether  formed  is  greatest  at  all  temperatures  when  the  alcohol 
is  in  large  excess  in  proportion  to  the  sulphuric  acid.  With  acid  of  strength 
comprised  between  the  limits  above-mentioned,  the  conversion  of  alcohol 
into  ether  takes  place  at  all  temperatures  between  100°  and  200°,  provided 
the  proportions  of  acid  and  alcohol  are  properly  ehosen,  and  the  dura- 
tion of  the  experiment  is  properly  regulated  according  to  the  temperature. 
The  formation  of  defiant  gas  does  not  always  take  place  at  the  tempera- 
tures at  which  ether  is  formed,  but  only  at  somewhat  higher  temperatures; 
olefiant  gas  is  formed  even  with  dilute  sulphuric  acid,  if  the  temperature 
is  high  enough,  the  action  continued  long  enough,  and  the  acid  in  large 
excess  in  proportion  to  the  alcohol.  In  most  of  the  experiments  on  the 
action  of  sulphuric  acid  upon  alcohol,  ethylsulphuric  acid  was  also  formed 
in  greater  or  smaller  quantity,  excepting  when  very  dilute  sulphuric  acid 
was  used ;  when  ethylsulphuric  acid  was  formed,  its  quantity  appeared 
to  be  in  direct  proportion  to  that  of  the  sulphuric  acid  used. 

Action  of  Sulphates  upon  Alcohol. —  The  crystallised  salts  were  heated 
in  sealed  tubes  with  an  equal  weight  of  *98  per  cent,  alcohol.  The 
crystallised  sulphates  of  magnesia^  mxinganous  oxide,  ferrous  oxide,  zinc- 
oxide,  cadmium-oxide,  cobalt-oxide,  and  uranic  oxide  (especially  the  last) 
convert  small  quantities  of  alcohol  and  ether  at  240°^  without  themselves 
undergoing  any  alteration  or  giving  rise  to  the  formation  of  secondary 
products.  Alcohol  is  likewise  etherified  at  240''  by  sulphate  of  nickel, 
which  however  is  at  the  same  time  partially  reduced  to  a  basic  salt; 
also  by  cupric  sulphate,  a  portion  of  that  salt  being  at  the  same  time 
reduced  to  metallic  copper,  and  a  considerable  quantity  of  gas  evolved. — 
Sidphaie  of  alumina  etherifies  alcohol  completely  between  200°  and  :240°^ 
without  simultaneous  formation  of  gas,  and  is  thereby  partially  reduced 
to  insoluble  basic  salt.      When  the  sulphates  of  ammonia,  potash^  soda, 
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aud  lime  are  heated  with  alcobol  to  240',  do  definite  result  is  obtained 
with  reference  to  etherification.  Ferric  siUpJiate  heated  with  alcohol  to 
240"*  forms  ether,  and  likewise  a  large  quantity  of  gas  (containing  sul- 
phurous acid),  and  is  itself  decomposed.  —  Sulphate  of  alumina  andpotasli 
etherifies  alcohol  completely  at  200^  without  evolution  of  gas,  but 
with  formation  of  a  certain  quantity  of  basic  sulphate  of  alumina;  etheri- 
fication takes  place  also  at  240°,  but  is  accompanied  by  formation  of  gas 
and  of  a  larger  quantity  of  the  basic  salt.  —  Sulphate  of  alumina  ami 
ammonia  etherifies  alcohol  completely  between  200°  and  240°,  with- 
out formation  of  gases,  but  with  partial  formation  of  basic  sulphate  of 
alumina.  When  potassio-ferric  sulphate  is  heated  with  alcohol  to  240^*, 
the  alcohol  is  likewise  wholly  converted  into  ether,  but  the  change  is 
attended  with  the  evolution  of  a  large  quantity  of  gas  and  partial  forma- 
tion of  basic  ferric  sulphate.  —  Fotassio-chromic  sulphate  etherifies  alcohol 
completely  at  240°  and  even  at  200°,  without  formation  of  gas  ;  after 
heating  to  200°,  the  solid  part  of  the  contents  of  the  tube  dissolves 
completely  in  water;  after  heating  to  240°,  a  small  quantity  of  greenish 
residue  is  obtained  insoluble  in  water. 

Heynoso  explains  the  action  of  sulphates  apon  alcohol  by  supposing  that  a  portion 
of  the  sulphuric  acid  is  set  free  and  forms  ethyl-sulphuric  acid,  which,  acting  upon  the 
rest  of  the  alcohol,  or  being  decomposed  by  heat,  forms  ether  and  reproduces  sulphuric 
acid  (compare  page  237).  This  view  is  in  accordance  with  the  fact  that  those  sulpiiates^ 
yiz.:  the  sulphates  of  sesquiozides,  which  most  readily  gire  up  part  of  their  acid  when 
heated,  are  likewise  those  which  etherify  alcohol  with  the  greatest  facility. 


Page  237. 

Fhrftuttion  qf  Oil  of  Wine,  &c.  (Blondeau,  AT.  /.  Pharm.,  xxir,  249,  344,  424).— 
When  a  mixture  of  2  pts.  alcohol,  3  pts.  oil  of  yitriol,  and  1  pt.  water  is  distilled,  the 
liquid  which  passes  over  above  160°  separates  into  three  layers,  the  lowest  of  which  is 
the  so-called  heavy  oil  ofwinej  consisting,  according  to  Blondeau,  of  sulphetheric  acid, 
OH^O^,S'0^  (z,  518),  while  the  middle  layer  consists  of  aqueous  sulphuric  acid,  and 
the  uppermost  of  the  so-called  light  oil  of  wine  f  which,  by  fractional  distillation,  jitlda 
an  oily  liquid  containing  equal  numbers  of  atoms  of  carbon  and  hydrogen,  boiling  at 
28°,  having  a  density  of  0'621  in  the  liquid  state,  and  a  vapour  density  of  3*9.  This 
liquid,  ethene,  may  also  be  obtained  by  treating  pure  ether  with  potassium  and  distilling 
the  product,  C^H^KO,  with  dilute  sulphuric  acid.  —  Ethene  combines  with  sulphuric 
acid,  forming  ethene -sulphuric  acid,  the  salts  of  which  are  composed  of  C^H^S^O^tMO. 
This  salt  is  formed  in  a  mixture  of  alcohol  and  sulphuric  acid  by  heating  it  to  170"*, 
whereas  at  140°  the  same  mixture  yields  sulphovinic  acid,  and  at  160"  lulphetheric 
acid  (x,  518).  The  oil  of  wine  which  passes  over  in  the  distillation  of  sulphovinate 
of  lime  consists  of  butyl-sulphuric  acid.  [These  statements  of  Blondeau  are  at 
complete  variance  with  the  results  of  former  observers,  (p.  175  of  this  volume).  The 
subject  requires  further  examination]. 


Pasre  255, 


'& 


Eihylaie  of  Sodium,  — According  t-o  Geuther  {Ann,  Fhai'M.  109,  73), 
ethyiate  of  sodium,  C^H'NaO',  is  decomposed  by  carbonic  oxide  at  100°, 
yielding  formiate  of  soda.  To  explain  this  result,  GFeuther  supposes  that 
the  ethyiate  of  soda  is  first  resolved  into  ethylene  and  hydrate  of  soda, 
the  latter  being  then  converted  into  formiate  by  the  carbonic  oxide 
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(x.  490) :  no  evolution  of  ethylene  ^s  was  however  observed.  Wanklya 
{Ann,  Phann.  110,  11 1)>  supposes  that  the  production  of  forniiate  of  soda 
in  Geuther's  experiment  was  due  to  the  presence  of  hydrate  of  soda  in 
the  ethylato  of  sodium  used ;  according  to  Wanklyn's  observation,  car- 
bonic acid  does  not  act  upon  ethylate  of  sodium  at  1 00",  neither  is  any 
ethylene  gas  set  free. 


Pasre  260. 


■o 


Action  of  Alcoholic  Potash  on  Chlorine-compounds.  —  The  action  of 
alcoholic  potash  on  organic  chlorides^  bromides,  <&c.  is  generally  regarded 
as  consisting  merely  in  an  interchange  between  the  chlorine  of  the 
organic  componnd  and  the  oxygen  of  the  potash,  the  alcohol  actinfi^ 
merely  as  a  solvent,  and  the  more  energetic  action  of  alcoholic  potash 
on  these  compounds  being  due  to  the  circumstance  that  both  the 
potash  and  the  organic  compound  are  dissolved  in  the  same  solvent: 
thus — 

Cni^Cls     +     KO     =     C^HSCl     +     KCl     +     HO 
and : 

C=HC13      +  4K0     =     C-HKO^  +   3KC1 

Berthelot  has,  however,  shown  that  this  is.  not  the  case,  but  i*ather  that 
the  alcohol  plays  an  essential  part  in  the  reaction.  He  had  previously 
shown  (ix,  172)  that,  in  the  formation  of  oxide  of  ethyl  by  the  action  of 
alcoholic  potash  on  bromide  of  ethyl,  the  quantity  of  ether  obtained  is 
nearly  twice  as  great  as  it  should  be  according  to  the  equation: 

C<H«Br     +     KO     «     C4H*0     +     KBrj 

and  that  it  really  takes  place  as  shown  by  the  more  complex  equation : 
C'iPBr     +     KO     +     Cm«02     ^     c»H«»02     +     KBr     +     HO 

And  he  has  lately  demonstrated  that  in  the  action  of  alcoholic  potabh 
oujbichloride  of  carbon  and  chloroform,  the  alcohol  itself  suffers  clccom- 
position.  When  a  mixture  of  potash,  alcohol  and  bichloride  of  carbon  or 
chloroform   is   heated  to  100°  for  a  week  in  sealed  tubes,  a  certain 

quantity  of  pure  ethylene  gas  is  produced,  [according  to  Hermann  (z,  499), 
bromoform  treated  with  alcoholic  potash  yields  a  mixture  of  ethylene  and  carbonic  oxide] ; 
and  under  the  same  circumstances,  a  mixture  of  alcoholic  potash  and 
sesquicbloride  of  carbon  C*C1®,  or  protocliloride  of  carbon  C*C1*  yields  . 
ethylene  and  hydrogen  gases.  That  these  reactions  are  attended  with 
further  and  still  unexplained  decompositions,  appears  from  the  fact  that 
not  only  is  carbonic  acid  CO*  produced  from  C*Oi*,  formic  acid  C'HO',HO 
from  chloroform  CHCF,  and  oxalic  acid  C*0',2H0  from  sesquicblo- 
ride of  carbon  C'Cl^  and  that  generally  compounds  are  formed  con- 
taining oxygen  in  place  of  the  carbon  of  the  original  substance, — but 
there  are  also  formed  a  nulnber  of  liquid  products  and  insoluble  humus« 
like  substances  similar  to  those  which  are  produced  by  the  action  of  alkalis 
on  grape-sugar.  (Berthelot,  N.  Ann,  Chim,  Phys,  54,  87;  Ann.  Pharm, 
lOJ),  118). 
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Alcoholaie  of  Baryta, '^Aecording  to  Berthelot  {N,  Ann.  Chim,  Fhyg. 
46j  180;  Ann,  Pharm,  98,  180),  the  compound  oriffiDally  obtained  by 
Kuhlmann  (viii,  266),  hj  tbe  action  of  anhydrous  oaiyta  on  absolute 
alcohol  is  BaO^C^H'O^  and  therefore  homologous  with  the  compound 
BaO^C^HK)',  which  Dumsus  &  Peligot  obtained  bj  the  action  of  anhydrons 
baryta  on  anhydrous  methyl ic  alcohol  (rii,  267). 


Glycol  and  its  Derivatives. 

A.  WuRTZ.  N.  Ann.  Chim.  Fhys,  55,  400.  See  also,  Memoirs  cited 
at  page  501,  yol.  xii,  and  in  addition;  Compt  rend.  45,  228,  47, 
346;  Amn,  Fkarm.  104,  174;  108,  84. — New  researches  on  oxide  of 
Ethylene  ;  Bulletin  de  la  SociSti  Chimique  de  Faris,  1,  79. 

E.  Atkinson.    FML  Mag.  [4]  16,  433 ;  Ann.  Fharm,  109,  232. 

H.  Dbbus.     Ann,  Fhai*m.  110,  216. 

L0URBN90.    Bull,  S$c,  Chim,  de  ParU,  1,  77. 

Maxwell  Simpson.     Froc,  Roy.  Soe,  9,  725 ;  10, 11^. 

« 

Freparation  of  Glycol,  —  Wurtz  obtained  glycol  by  deoomposing  the 
biacetate  of  ethylene  with  potash,  the  biacetate  being  obtained  by  the  action 
of  iodide  of  ethylene  on  acetate  of  silver.  For  the  preparation  of  the 
biacetate,  he  now  recommends  the  use  of  bromide  of  ethylene  instead  of 
the  iodide  —  the  former  being  more  easily  obtained,  and  haying  a  lower 
oombiniDg  number. 

Atkinson  prepares  glycol  by  the  action  of  potash  or  barjrta  on  mono^ 

acetate   of  ethylene  nimna  tj  \  0\  which  is  obtained  by  heating  bromide 

of  ethylene  with  acetate  of  potash.  This  reaction  is  more  regular  and  less 
complicated  with  secondary  decompositions  than  that  of  acetate  of  silver 
on  the  bromide  or  iodide  of  ethylene,  and  moreover  the  use  of  acetate  of 
potash  is  much  more  economical  than  that  of  acetate  of  silver.  — According 
to  Debus,  the  quantity  of  glycol  obtained  by  decomposing  the  monoacetate 
with  potash  is  only  about  half  the  calculated  quantity,  the  loss  apparently 
arising  from  the  formation  of  a  compound  which  is  but  slowly  resolved 
by  heat  into  glycol  and  acetate  of  potash.  He  therefore  recommends 
the  following  process:  The  monoacetate  of  ethylene  mixed  with  an  eanal 
volume  of  water  is  exposed  for  12  or  16  hours  in  a  strong,  well-coned 
flask  to  the  temperature  of  boiling  water,  whereby  it  is  for  the  most  part 
resolved  into  acetic  acid  and  glycol.  On  distilling  the  contents  of  the 
flask,  water  and  acetic  acid  pass  over  below  150^,  glycol  mixed  with  a 
oonsiderable  quantity  of  the  undecomposed  acetate  between  150^  and 
190°,  and  above  190°,  glycol  containing  a  comparatively  small  portion 
(about  15  p.  c.)  of  the  acetate.  The  poiiiion  boiling  between  150^  and 
190°  is  again  heated  with  water  in  a  close  vessel;  the  portion  of  the 
product  which  distils  above  190°  is  mixed  with  the  former  portion  boiling 
at  that  temperature ;  the  whole  is  distilled  with  a  quantity  of  solid 
potash,  just  sufficient  to  neutralise  the  acetic  acid;  and  the  liquid 
which  passes  over  at  245^  is  rectified.  Glycol  is  thus  obtained  boiling  at 
196°. 

Oxidation  of  Glycol.  —  1.  When  glycol  diluted  with  four  times  its 
volume  of  water  is  placed  in  a  tall  glass  vessel, /umtn^  nUric  acid  poured 
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in  throuffh  along  tabe-fannel  so  a£  to  form  a  layer  at  the  bottom  of  the 
vessel,  the  whole  heated  to  about  80"^,  and  the  acid  liquid  evaporated'  to 
a  sjrup,  the  residue  is  found  to  contain  glycolio  and  oxalie  acids,  as 
previously  observed  by  Wurtz  (xii,  502),  likewise  glyoxylic  acid  (xii, 
505)  and  a  body  which  exhibits  some  of  the  properties  of  glyoxal  (xii, 
503).  —  2.  Glycol  heated  with  hydrate  of  potash  recently  fused  and  pul« 
verised  yields  a  large  quantity  of  hydrogen,  and  a  residue  containing 
oxalate  of  potash,  together  with  a  small  quantity  of  carbonate,  and,  per- 
haps, of  glycolate.  The  principal  part  of  the  reaction  is  represented  by 
the  equation: 

C^HW     +     2KH0»     -     C*K»0^     +     8H 

Action  of  PentaMoride  of  Phosphorus  on  Glycol.  —  When  penta- 
chloride  of  phosphorus  is  gradually  added  to  glycol,  a  violent  action 
takes  place,  rendering  it  necessary  to  surround  the  vessel  with  a  frigorific 
mixture.  On  continuing  i^  add  the  perchloride,  the  mixture  thickens  at 
first,  but  ultimately  becomes  quite  fluid  when  2  at.  POP  have  been  added 
to  1  at.  glycol.  Towards  the  end  of  the  operation,  the  action  becomes 
less  vivid,  and  the  freezing  mixture  must  be  removed.  On  distilling  the 
product,  a  mixture  of  oxychloride  of  phosphorus  and  chloride  of  ethylene 
passes  over  below  100°,  and  nearly  pure  oxychloride  above  that  tempe- 
rature. On  agitating  the  former  portion  with  water,  the  oxychloride  of 
phosphorus  is  decomposed,  and  an  oily  liquid  remains,  which,  after  being 
dehydrated  by  chloride  of  calcium,  distils  at  84^,  and  exhibits  the  pro- 
perties and  composition  of  chloride  of  ethylene  C*H*CP  (carbon  24-24  p,  c. 
hydrogen  4*27:— by  calcnUtion,  24 '24  and  4-04).     (Wurts). — The  reaction  is 

represented  by  the  equation: 

C<HW     +     2PC1«     =     C^H^CP     +     2P02CI'     +     2HC1 

Action  of  Chloride  of  Zinc  on  Glycol.  —  Anhydrous  chloride  of  zinc 
exerts  a  dehydrating  action  on  glycol,  abstracting  2  at.  water  and  leaving 
aldehyde: 

cm»0*     -     2H0     =     C^H^O- 


Glycol.  Aldehyde. 

When  d  pts.  of  chloride  of  zinc  are  heated  with  1  pt.  of  glycol  in  a  flask 
provided  with  a  distillation-tube  and  immersed  in  an  oif-bath,  a  brisk 
action  takes  place  at  about  260%  and  vapours  are  evolved,  which,  when 
condensed  in  a  well  cooled  receiver,  yield  two  layers  of  liquid,  the  upper 
of  which  is  oily  and  consists  of  hydrocarbons,  while  the  lower,  which  is 
watery,  is  a  mixture  of  aldehyde  and  another  volatile  liquid,  apparently 
isomeric  with  it.  On  subjecting  the  mixture  to  fractional  distillation,  a 
liquid  passes  over  below  20%  which,  when  dissolved  in  twice  its  vojnnio 
of  ether  and  saturated  with  ammonia,  yields  crystals  of  aldehyde- 
ammonia.  The  other  liquid  which  distils  above  21^  is  soluble  in  water, 
insoluble  in  a  concentrated  solution  of  chloride  of  calcium,  has  a  very 
strong  odour  and  hot  taste,  and  distils  between  70^  and  ]  00°.  A  portion 
which  distilled  at  about  80**  gave  by  analysis  54*7  p.  c.  C  and  9'5  H,  showing  that  it  is 
isomeric  with  aldehyde  (54*5  p.  o.  Cand  9*0  H). — Another  portion  distilUog  between 
90^  and  100^  gave  57*4  C  and  9*6  H.  It  was  probably  the  sami  liquid  mixed  with  a 
small  quantity  of  the  hydrocarbons  above  mentioned. 

The  oily  liquid  floating  on  the  watery  layer  consists  chiefly  of  a  mix- 
ture of  hydrocarbons  richer  in  carbon  than  ethylene.     A  portion  boiling 
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at  Ubout  200"*  gave  84*4  p.  c.  C,  10*6  H  and  5*0  O.  These  hydrocarbons 
probably  result  from  a  more  complete  dehydration  of  the  glycol.  Sup* 
posing  H^O^  to  be  abstracted  from  that  compound,  there  would  remaia 
C^H^  a  hydrocarbon  which  could  not  perhaps  exist  by  itself,  bat  would 
be  resolved  into  other  hydrocarbons  in  which  the  carbon  would  be  the 
predominating  element.     (Wurtz.) 

Terchlovide  of  Antimony  dissolves  abundantly  in  glycol;  and  thn 
liquid  yields,  by  distillation,  vapours  of  hydrochloric  acid,  and  an  acid 
liquid  mixed  with  chloride  of  antimony;  the  residue  blackens  consider- 
ably: aldehyde  was  not  found  among  the  products.     (Wurtz.) 

Action  of  Sodium  on  Glycol,  —  Glycol  is  energetically  attacked  by 
sodium,  with  evolution  of  hydrogen,  and  formation  of  a  white  crystalline 

substance,  which  is  monosodic  glycol  «^  h  i  ^^'  ^^^  ^^^  product  fused 

with  excess  of  sodium  again  gives  off  hydrogen,  and  is  converted,  slowly 
and  with  difficulty,  into  bisodic  glycol  C*H*,Na',0*. 

Bisodic  glycol,  heated  with  bromide  of  ethylene,  in  a  flask  communi- 
cating with  a  receiver,  surrounded  with  a  freezing  mixture,  yields 
bromide  of  cUdehydene  C^H'Br,  together  with  glycol  and  bromide  of 
sodium: 

C^H^Na'O^     +     2C*H*Br2     =     2C*¥Pht     +     C<H<0<     +     NaBr 

Monosodio  glycol,  heated  in  a  sealed  tube  with  bromide  of  aldehy- 
dene,  yields  defiant  gas  and  glycol,  together  with  bromide  of  sodium  and 
a  small  quantity  of  a  soda-salt  soluble  in  alcohol,  and  yielding  when 
decomposed  by  sulphuric  acid,  an  acid  which  smells  like  acetic  acid,  but 
reduces  silver-salts.     (Wurtz.) 


Glycolic  Ethers. 

Oxide  of  Ethylene.  OH*0».  --  When  glycolic  chlorh  vdrin  C*H*C10^  is 
treated  with  aqueous  potash,  chloride  of  potassium  is  formed  and  oxide 
of  ethylene  is  given  off  in  the  form  of  a  vapour,  which  may  be  condensed 
in  a  receiver  surrounded  with  a  freezing  mixture  and  containing  a  few 
lumps  of  chloride  of  calcium,  over  which  the  product  may  be  afterwards 
rectified : 

C^IPCIO^    —    HCl     =     C'H*02 

Oxide  of  ethylene  is  a  transparent,  colourless  liquid,  which  boils  at 
13-5°  under  a  pressure  of  7465  m.m.  (Aldehyde,  with  which  it  is  ifomeiic, 
boils  at  2r.)     Vapour-density  1-422. 

Wurtz. 

mean.                                        Vol.  Density. 

4  C      ....     24     ....     54-54     ....     5455  C-vapour     ....     4     ....  1-6640 

\  II      ...       4     ....       9-09     ....       9-14  H-gas          ....     4     ....  0*2572 

2  O     ....     16     ....     36-37     ....     36-31  O-gas          ....     1     ....  1-1093 

C^H*OS  ....     41     ....100-00     ....10000      Vap.  ofe*H^02    2    ....     3-0305 

1     ....     1-5152 
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Oxide  of  ethylene  is  decomposed  bj  pentachloride  of  phosphorus^ 
yielding  chloride  of  ethylene  and  oxychloride  of  phosphorus: 

The  compound  C^H'^CP  thus  obtained  has  the  same  boiling  point  (84°)  as  ordinary 
Dutch  liquid. 

Oxide  of  ethylene  does  not^  like  aldehyde,  form  a  crystalline  com- 
pound with  ammonia;  on  the  contrary,  it  exhibits  the  properties  of  a 
oase.  It  nnites  directly  with  water,  and  reproduces  glycol.  By  heating 
it  with  water  for  several  days  in  a  strong  sealed  tube,  a  sweetish  liquid  is 
obtained,  which,  by  distillation,  yields  glycol,  and  afterwards  at  256°,  a 
compound  C^H'^0*,  intermediate  in  composition  between  oxide  of  ethylene 
and  glycol.  —  Oxide  of  ethylene  unites  directly  with  and  neutralises 
hydrochloric  acid,  forming  plycolic  chlorkydrin  C*H*C10*  =  C*H*0^HC1. 
—  It  also  unites  with  acetic  acid  or  acetic  anhydride,  forming  biaeetate  of 
ethylene  C*H*,(C*HW)',0«  boiling  at  185%  and  basic  acetate  offihyleiie 
(C*H*)»,(C*H"0*)',0«,  which  boils  at  a  much  higher  temperature.  The 
combination  takes  place  slowly  at  ordinary,  rapidly  at  higher  tempera- 
tures. The  formation  of  these  two  compounds  from  acetic  anhydride  is 
represented  by  the  equations: 


C<H* 
<C^H»0S) 


}o*         «        C^H^O«  +  (C*fl50«)20' 


Biaeetate  of  ethylene.  Oxide  of  ethylene.  Acetic  anhydride. 

ic^H^)«}°'  -        ZCC^HSO--)         +         (C<H«0>0» 

Basic  acetate  of  ethylene. 

When  acetic  acid  is  used  instead  of  the  anhydride,  the  formation  of 
these  compounds  is  attended  with  elimination  of  water. 

The  preceding  reactions  show  that  oxide  of  ethylene  is  the  true  ether 
or  anhydride  of  glycol,  and  consequently  that  the  anhydrides  of  biatomic 
alcohols  contain  the  same  number  of  carbon-atoms  as  the  alcohols  them- 
selves, and  are  derived  from  them  by  elimination  of  water,  resembling  in 
this  respect,  the  anhydrides  of  bibasio  acids :  «.</., 


Hydrate  of  etliyleue.  Oxide  of  ethylene. 

C*H«0'         -         H»02         =         C8H<0« 


Succinic  add.  Succinic  anhydride 

The  compound  ^4,^4  V  O*,  which  would  stand  to  glycol      uj  |  O^  in  the  same 

relation  as  common  ether  (MUa  }-  O^  to  alcohol      u   f  0^«  does  not  appear  to  exist. 

Wurtz  attempted  to  prepare  it  by  the  action  of  bromide  of  ethylene  on  bisodic  glycol, 
expecting  the  reaction  to  take  place  according  to  the  equation  : 

C*H<Na«0*     +     C*H^Br2     ==     2NaBr     +     (C^H0-,O^ 

but  the  only  products  obtained  were  bromide  of  aldehydene,  C^H'Br  and  glycol  (p.  424); 
and  again  by  the  action  of  bromide  of  aldehydene  on  monosodic  glycol,  according  to  the 
equation: 

C^H-'NaO^     +     C^H'Br     -     NaBr     +     (C^H*)-,0», 
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bat  the  products  obtained  were  chiefly  defiant  gas  and  glycol  (p.  424).  —Warts  was 
at  one  time  of  opinion  that  the  aldehydes  were  the  tme  ethers  of  the  glycols,  becanse 
glycol  treated  with  chloride  of  sine  (p.  428)  yields  aldehyde :  but  that  compound  does 
not  reproduce  gljcol  when  treated  with  water,  or  compound  glycolic  ethers  when  treated 
with  adds,  as  oxide  of  ethylene  does. 

IfUermediate  GlycoUiher.  C«H»0«  =  (OH*)»,H«,0«.  —  Produced, 
together  with  glycolic  bromhydrin^  by  heating  3  at  glycol  with  1  at. 
bromide  of  ethylene  (eqaal  weights  of  the  two)  to  120°  for  fonr  days  in  a 
sealed  flask.     (Loaren^o.) 

3(C*H<,H»,0<)     +     C*H*Bi*    -    (C*H<)«,H3,0«     +     2(0<H*,H0«3r)    +    2HO. 

Also,  together  with  glycol,  by  heating  oxide  of  ethylene  with  water  in  a 
sealed  tube.    (Wnrtz.) 

3(C<H\05)     +     4H0     -     (C^H*)«,H«,0«     +     C<H<,H«,0*. 

Syrupy  liquid,  having  a  sweetish  taste.  Boils  at  about  245°.  Vapour 
density  3*78  (at  311°).  Soluble  in  water,  alcohol,  and  ether.  (Louren^o, 
Campt.  rend.  49,  619). 

Lonrenco.  Vol.     Density. 

8  C     48  ....     45-28  ....     45-16  C-vapour  ....     8  ....  3-3280 

10  H    10  ....      9-43  ....      9-56  H-gas        ....  10  ....  0-6930 

6  O     6  ....     45-29  ....     45-28  O-gas         ....     3  ....  3-3279 

C8H»»0«  64  ....  10000  ....  100-00  Vapour      ....     2  ....  7-3489 

1  ....  3-6744 

This  body  is  intermediate  in  composition  between  glycol  and  oxide  of  ethylene,  and 
might  be  regarded  as  a  compound  of  the  two:  C<H>0<  +  C^U^O^  »  C^Hi^^O^  —  Or  it 
may  be  viewed  as  a  product  of  the  union  of  two  molecules  of  glycol,  with  elimination  of 
2  at.  water  2(C<H*,H>,0*)  -  2HO  =  (C*H*)»,H«,0«  (Lourenjo). 

EikyUglycol  or  Uthylate  of  Ethylene.  C*H>*0*  =  ^jj*  H  }  ^*'  ""  ^^^ 
dnced  by  the  action  of  iodide  of  ethyl  on  monosodio  glycol: 

C;h;|o^    +    CWI    -    N.I    +    ^III^h}^. 

4*5  grammes  of  sodium  were  dissolved  in  12  grammes  of  glycol, 
27  mmmes  of  iodide  of  ethyl  added,  and  the  whole  heated  to  100"^  in  a 
flask  surmounted  with  a  bulb- tube  for  condensing  the  vapours.  On  dis- 
tilling the  product  in  an  oil-bath  heated  gradually  to  250°,  a  quantity  of 
limpid  ethereal  liqnid  passed  over,  weighing  1 0  grms.,  and  29  grms. 
of  iodide  of  sodium  were  left  in  the  flask  (calculated  quantity,  26*9  grms.) 
The  ethereal  liquid  began  to  boil  at  110°,  the  thermometer  then  rose 
quickly  to  120°,  and  the  greater  part  of  the  liquid  passed  over  between 
125^  and  135^:  this  latter  product  when  redistilled  passed  over  entirely 
at  127°.  In  another  operation,  when  6  grms.  of  glvcol  and  2  gmA.  of 
sodium  were  used,  the  product  yielded  by  fractional  distillation  a  liqnid 
boiling  at  135°.     (Wurtz.) 

Wurts. 


8  C     

•  •#    ■■■■           TKO           •••• 

10     .... 

t  •  •  •        O  i3  a#0        •  •  •  •  f 

At  135^ 
54-90     .... 

At  127\ 
.....     57*35 

10  H     

....    11-11    

11'18     .. . 

11«59 

4  O     

■  •■•••••           Om            •••■ 

....     35*56     .... 

C»HioO*   

90     .... 

..,.  100-00 
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These  nambera  show  that  the  liquids  analysed  were  miztares  of  ethyl-glycol  and 
biethyl-glycol  (61*01  C  and  11*86  H),  the  ethyUglyool  predominating  considerably  in 
tlie  product  which  boiled  at  127°.  The  simnltaneons  formation  of  biethyl-glycol  is 
unaToidable,  because,  in  the  action  of  sodium  on  glycol,  the  compound  C^H^Na'O  is 
formed,  as  well  as  C^H'NaO*.  To  obtain  a  complete  separation  of  the  two  liquids,  it 
would  be  necessary  to  operate  on  Tcry  large  quantities.  -  The  boiling  point  of  ethyl- 
glycol  is  intermediate  between  that  of  glycol  (197**)  and  that  of  biethyl-glycol  (123®). 
The  vapoar-density  of  the  liquid  boiling  at  127*  was  found  to  be  3*418,  intermediate 
between  the  calculated  Yapour-density  of  ethyl-glycol,  3*116,  and  that  of  biethyl-glycol, 
4*085. 

BiethyUglycol  or  BieUiylaU  of  Ethylene.  C»»H"0*  =  C*H*(C*H»)»0*.— 
The  ethereal  liquid  containing  etbjl-gljcol,  yields  when  treated  with 

potassinm,  the  compound  ^rjs  k  i  ^^  ^  ^^^  ^^^^  compound  is  decom- 
posed by  iodide  of  ethyl,  yielding  biethyl-glycol: 

C^H*(C<H»)KO<     +     C<H*I     =     KI     +     C^W^C^WfO*. 

2  grms.  of  potassium  were  added  by  small  portions  to  7*5  grms.  of  the 
ethereal  lianid  containing  ethyl-glycol,  and  the  resulting  white  solid  mass 
was  treatea  with  8  grms.  of  iodide  of  etbvL  An  immediate  reaction  took 
place,  and  the  product  yielded  by  distillation  9  grms.  of  ethereal  liquid, 
which  was  again  treatea  with  a  globule  of  potassium  and  a  few  drops  of 
iodide  of  ethyl,  and  finally  rectified  over  potassium. 

Colourless,  very  mobile  liquid,  having  a  very  agreeable  ethereal  odour. 
Sp.  gr.  0*7993  at  0^  Boils  at  123*5''  with  the  barometer  at  758*8  mm. 
Vapour-density  4*095^. 

Wurts.  Vol,    Density. 

12  C    72    ....    61*02  ....     61*06  ....  61*18  C-vapour  ....  12  ....  4*9920 

14 H     14     ....     11*86  ....     1203  ....  12*31  H-gas        ....  14  ....  0*9702 

4  0     32     ....     2712....     26*91  ....  26-51  O-gas        ....    2  ....  2*2186 

C»HMO*....  118    ....  10000  ....  10000  ....10000  Vap.of C^HWQ*....    2  ....  8*1808 

1  ....  4*0904 

Isomeric  with  acetal,  from  which  however  it  is  distinguished  by  its  higher  boiling 
point,  acetal  boiling  at  about  104**  (Ik,  3&). 

Olyeolic  Chlorhydrin.  C*H»C10*  =  C*H*,H0»,C1.  —  Giyeol^manoehhrhy^ 
dreque.  (WmrtJt).  Obtained  by  saturating  glycol  with  hydrochloric  acid 
gas,  heating  the  liquid  to  100°  in  a  sealed  tube,  and  repeating  these 
operations  till  the  liquid,  on  being  removed  from  the  tube,  no  longer 
gives  off  fumes  of  hydrochloric  acid*. 

C*H«0<     +     HCl     «     C<H«C10»     +     2H0 

On  distilling  a  product  thus  obtained,  water  containing  hydrochloric  acid 
passed  over  at  first,  but  the  thermometer  soon  rose  to  110°;  a  consider- 
able portion  of  liquid  passed  over  between  J 10°  and  114°;  and  the  whole, 
with  the  exception  of  undecomposed  glycol,  by  the  time  the  thenuometer 
had  risen  to  140°.  The  liquid  which  distilled  between  110°  and  114° 
was  still  acid  and  contained  water.  After  several  fractional  distillations, 
the  boiling  point  of  the  liquids  which  had  passed  over  above  114°  rose  to 
about  130°,  and  ultimately  glycolic  chlorhydrin  was  obtained  in  the  form 
of  a  colourless,  neutral  liquid,  boiling  at  128°.  Its  solution  dissolves  in 
water  in  all  proportions,  and  when  placed  in  the  flame  of  a  lamp  ti^kes 
fire  and  colours  the  the  flame  green. 
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Wurtf. 

4  C  24-0  29-82  2»-66 

5H  50  6-21  6-56 

CI  35-5  44-09  

2  0  160  19-88  

CWC103    80-5     100  00 

May  be  regarded  as  glycol  C^H^jHO^jHO^,  in  which  one  molecule  of  UO-  15 
replaced  by  CI. 

The  hichlorhydrin  of  glycol  is  chloride  of  ethylene,  C*H*GP. 

Olyoolic  Bromhydrhu  C*H'BrO'. —  Produced,  together  with  the  inter- 
mediate ether  of  glycol,  by  the  action  of  bromide  of  ethylene  on  glycol 
(Loaren9o,  p.  426). 

Glyeolio  lodhydrin,  C*H*IO*.  —  Hydriodic  acid  is  rapidly  absorbed 
by  glycol,  great  heat  being  evolved,  and  the  liquid  becoming  black  and 
thick  from  separation  of  iodine;  and  on  removing  the  iodine  by  dilute 
potash,  a  mass  of  white  crystals  is  obtained,  consisting  of  iodide  of  ethy« 
lene : 

C^II^H2,0^     +     2HI     =     C*H*P     +     4H0 

If  however  the  temperature  be  prevented  from  rising  by  surrounding  the 
vessel  with  cold  water  during  the  passage  of  the  gas,  a  liquid  product  is 
obtained,  which,  after  being  treated  with  metallic  silver  to  remove  free 
iodine,  exhibits  approximately  the  composition  of  glycolic  iodhydrin,  viz., 
ll'l  p.  c.  carbon  and  S'5  hydrogen,  the  formula  OH'IO^  requiring  13'9  C 
and  3*0  H. 

Glycolic  iodhydrin  is  soluble  in  water  and  alcohol,  but  insoluble  in 
ether.  It  has  no  taste  at  first,  but  almost  bums  the  tongue  after  a 
time.  It  is  decomposed  by  heat  into  iodide  of  ethylene,  and  probably 
glycol: 

[2(C^H^I,lI02)     «     C*HM8     +     (C^HSHCHQZ)] 

It  acts  with  great  energy  on  silver-salts.  —  Potash  decomposes  it, 
yielding  iodide  of  potassium  and  oxide  of  ethylene  (Simpson) : 

[C<H*,H02,I     +     KG     =     C^H^O*     +     KI     +     HO] 

Sulphoglycdic  add.  C^H'^S'O*^  =  C*H«0*,S»0».  —  Produced  by 
heating  a  mixture  of  glycol  and  monohydrated  sulphuric  acid  to  150°: 

C^H«0<     +     S2H«08    «     C^H'S^Qw     +     2H0. 

It  is  not  known  in  the  free  state.  The  barium-salt  is  obtained  by 
diluting  the  above-mentioned  mixture  with  water,  filtering,  and  evapo- 
rating to  a  syrup  over  the  water-bath,  whereupon  it  separates  as  white 
solid  mass,  which  may  be  purified  by  pressure  between  paper  and  evapo- 
ration in  vacuo  over  oil  of  vitriol.  It  is  somewhat  deliquescent  and  does 
not  readily  crystallise.  Decomposes  slightly  at  100^  Easily  soluble  in 
water^  nearly  insoluble  in  absolute  alcohol  and  in  ether.  From  the 
aqneons  solution,  sulphuric  acid  throws  down  sulphate  of  baryta.  Baryta- 
water  occasions  no  precipitate  in  the  cold ;  but  on  heating  the  liquid 
for  some  time,  it  becomes  turbid,  from  separation  of  the  same  salt. 
(Simpson,  Proc,  Roy,  Soc.  0,  725.) 
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Dried  in  vacuo  over  OH  of  Vitriol.  Simpson. 


4  C      

24-0 

...»         4S'40      .... 

36'15 

....         *  &    4«p         .... 

....     10-71 

5  H      

50 

2-79 

BaO 

2  SO»  

76-5 

80-0 

....     36-50 
,....     38*09 

3  O      

24*0 

...     11-91 

C<H»BaSW»   

209-5 

....  10000     .... 

10000 

The  salt  is  analogous  to  Pelooze's  sulphoglycerate  of  baryta  (iz,  494).    Simpson 
represents  its  composition  by  the  formnla  C^H^O^y^O^yBafO'. 

Monoacetate  of  Ethylene,  C®H*0*  =  QAijaQi  w  i  ^*'   —  Monoacetate  of 

Glycol.    GlycoUe  vumoacetin Obtained  :  1.  By  the  action  of  acetate  of 

potash  on  bromide  of  ethylene  (Atkinson): 

C^H^Br2    +   2(^'^'^  }oA    +   2HO  =  2KBr   +   cWO»,h}^'   +  ^'^'^* 

1  pt  of  pare  bromide  of  ethylene  and  1  pt.  of  acetate  of  potash,  together 
with  2  pts.  of  85  per  cent,  alcohol,  are  heated  for  two  days  to  100*°  in  a 
strong  flask  (a  soda-water  bottle  answers  very  well)  securely  corked.  Bro- 
mide of  potassium  is  then  formed,  together  with  a  colourless  liquid  con- 
taining monoacetate  of  ethylene,  acetic  acid,  and  acetic  ether  (formed  by 
the  action  of  the  acetic  acid  on  the  alcohol)  besides  alcohol  and  water.  On 
distilling  it,  monoacetate  of  glycol  mixed  with  acetic  acid  passes  over  be- 
tween 1  SO''  and  1  SO"",  and  nearly  pure  monoacetate  from  1 80°  to  1 85°.  By 
repeated  rectification  of  these  liquids,  the  pure  monoacetate  is  obtained^ 

boiling  at  182°.  —  In  the  first  distillation  the  liquid  often  jomps  violently  in  conse- 
quence of  the  separation  of  a  little  bromide  of  potassium ;  in  this  case,  an  equal  volume  of 
ether  must  be  added  to  precipitate  the  bromide  of  potassium^  and  the  liquid  filtered  (At- 
kinson). Simpson  recommends,  especially  for  the  preparation  of  large  quan- 
tities of  the  monoacetate,  to  heat  the  materials,  not  in  a  closed  vessel  but 
in  a  large  flask  connected  with  a  Liebig's  condenser  in  such  a  manner  as  to 
cause  the  condensed  vapour  to  flow  back  into  the  vessel.  —  2.  By  the 
action  of  acetate  of  potash  on  chloride  of  ethylene.  The  decomposition 
does  not  take  place  so  readily  as  with  the  bromide,  and  requires  the 
mixture  to  be  heated  for  three  or  four  days  (Atkinson). —  3.  By  heating  a 
mixture  of  1  at.  glycol  and  1  at.  acetic  anhydride  in  a  sealed  tube  for 
several  hours  at  a  temperature  not  exceeding  170°,  and  collecting  apart 
the  liquid  which,  in  the  subsequent  distillation,  passes  over  between  180^ 
and  189°  (Simpson). 

Monoacetate  of  ethylene  is  a  colourless,  oily  liquid,  boiling  at  182^. 
It  is  heavier  than  water,  and  miscible  with  water  and  with  alcohol.  The 
aqueous  solution  is  neutral. 

•     Atkinson.         Simpson. 

8C  48     ....    460     461     4602 

8  H  8    ....      7-7    7-8    7-80 

6  O  48     ....     46-3     47-1     46-18 

C8H«06 104     ....  1000    1000    100-00 

May  be  regarded  as  C*¥i\C/^llK^,lAO\  that  is  to  say  as  glycol  in  which  1  At. 
HO^  is  replaced  by  peroxide  of  acetyl  C^HH)^. 
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This  compound  is  easily  decomposed  by  potash  or  baryta,  yielding 
glycol  and  an  acetate  of  the  base.  —  Oa  heating  2*027  gmiB.  of  it  with  hydrate 
of  baryta  and  water  in  a  sealed  tube  to  between  120^  and  130''  for  25  honra,  remoTing 
the  ezcesg  of  baryta  from  the  filtrate  by  carbonic  acid,  evaporating  to  dryness,  treating 
the  residue  with  water,  and  decomposing  the  filtered  solution  with  sulphuric  add,  a  pre- 
cipitate of  sulphate  of  baryta  was  obtained,  weighing  2 '126  grms.  corresponding  to 
2-38  grms.  of  aceUte  of  baryU,  C^H'BaO^,  or  I'l  grm.  of  acetic  acid  C*H*0*.—  Accord- 
ing to  the  formula  C^HSC^H'O^.HO^,  the  quantity  of  acetate  of  baryta  obtained  should 
have  been  2*485  grms.  (Atkinson.) 

BioLcHate  of  Ethylene.    C"H»W  =  /q^h'OV  I     *'     ^^V^^^*^  (^"• 

503).  —  Bromide  of  ethylene  may  be  advantageously  snbstitated  for  the 
iodide.  Sp.  gr.  1*128  at  0°.  Boiling  point  between  180"^  and  187'. — 
Vapour  density  4*744  (Wurtz). 

Wurts.  Vol.         Danstty. 

12  C  96  ....     49*31  ....     48*59    ....     C-vapour  12    ....    4*9920 

lOH  10  ....       6*84  ....       7*30    ....     H-gas        10     ....     0*6930 

8  0  64  ....     43*85  ....     44*11     ....     0-gas         4     ....     4*4372 

C»»Hi"08  170  ....  100*00  ....  100*00    ....    Vap.  of  C^'HWC       2    ....  101222 

1     ....     60611 

When  poared  into  a  small  qaantity  of  water,  it  sinks  to  the  bottom  in 
the  form  of  an  oil.  It  dissolves  m  7  pts.  of  water  at  22^,  and  ia  sepa- 
rated from  the  solation  by  chloride  of  calcium.  Alcohol  and  ether  ais- 
solve  it  in  all  proportions  (Wnrtz). 

Basic  Acetate  of  Hihylene.  C"H"0"  =  (C*H*)«(C*H»0«)»OM — 
Formed,  together  with  the  biaoetate,  by  treating  oxide  of  ethylene  at 
ordinary  temperatures,  with  glacial  acetic  acid  or  acetic  anhydride.  On 
distilling  the  product,  biaoetate  of  ethylene  passes  over  at  about  185% 
and  the  basic  acetate  at  a  much  higher  temperature.  This  product  has 
not  yet  been  analysed  :  if  the  above  formula  be  correct,  it  may  be 
regarded  as  2  at.  oxide  of  ethylene  +  1  at.  acetic  anhydride  :  2C*HH>* 
+   C«HW  (Wurta,  Bull.  Sac.  Ghim.  de  FarU.  i,  79). 

In  the  paper  just  referred  to,  Wurtz  expresses  an  opinion  that  this  compound  may 
be  identical  with  a  liquid  which  is  obtained  as  an  accessory  product  in  the  preparation 
of  biacetate  of  ethylene  by  the  action  of  iodide  of  ethylene  on  acetate  of  sUver.  This 
liquid  distils  at  260^  and  yields  by  analysis  46' 1  and  46*5  p.  c.  carbon,  and  5*9  and 
6 '2  p.  <i.  hydrogen,  whence  Wurtz  (iVl  Ann,  CAim.  Phyt,  55,  405)  originally  deduced 

the  formula  C^^H^O^^or  /n4|T3Q2\3  fO*,  representing  the  compound  as  a  teraoetin  con- 
taining the  radical  C^H',  homologous  with  and  next  below  C^H*,  the  radical  of  the  glj. 
cerine-compounds.  This  formula  requires  47*0  p.c.  C  and  5*9  H,  numbers  approaching 
much  more  nearly  to  the  results  of  analysis  than  those  required  by  the  formula  of 
basic  acetate  of  ethylene,  O^'H^^O^,  vis.,  50*5  p.  c.  C  and  7*37  H.  On  the  other  hand, 
the  formation  of  glycerine-compound  from  iodide  of  ethylene  does  not  appear  very  pro- 
bable.   The  compound  requires  furth^  investigation. 

Glycolic  Chloracetln.  CffClO*  =  C*H*,C*H»0*,C1.— Obtained  by 
passing  dry  hydrochloric  acid  gas  into  monoacetate  of  ethylene  (which 
need  not  be  perfectly  pure)  at  the  temperature  of  100'',  till  the  quantity 
of  oily  liquid  separated  on  the  addition  of  water  ceases  to  increase.  The 
whole  is  then  treated  with  water,  and  the  precipitated  oil  is  well  washed 
with  water,  dried  oyer  chloride  of  calcium,  and  distilled^  nearly  the  whole 
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passing  over  between  IH**  and  116®  (Simpson^  Froc,  Roy,  Soc,  10,  115). 
The  mode  of  fonnation  is  as  follows  : 

C*H<,C<H»(V,H02     +     HCl     -     C^H*.C*H«0,C1     +     HH)' 

Monoacetate  of  ethylene.  Gljcolic  chloracetin . 

Simpson  tint  prepared  this  oomponnd  {Proe.  Roy.  Soc,  9»  726)  by  saturating  with 
hydrochloric  add  a  mixture  of  glycol  and  aoetio  acid  in  equivalent  proportions,  heating 
this  mixture  to  100*^  in  a  sealed  tube  to  400**,  and  separating  the  chloracetin  with  water 
as  above ;  but  the  use  of  the  monoacetate  is  much  to  be  preferred. ...  2.   By  the 

action  of  chloride  of  acetyl  on  glycol  (Loaren9o). 

Colourless  liquid,  having  a  specific  gravity  of  1*1783  at  0°.  Boils  at 
145®,  distilling  without  decomposition.     Vapour-density,  4*369. 


^Z 


Simpson.  Vol.   Density. 

8  C  48-0  ....  39*18  .../3901  ....  38*97  ....  C-vapour  ....  8  ....  3*3280 

7H  7*0  ....  5-71  ....     5*83  ....  6*07  ....  H-gas  ....  7  ....  0*4851 

CI  35-5  ....  28*97  ....              ....  27*48  ....  Cl-gaa  ....  1  ....  2-4543 

4  0  32*0  ....  26*14  ...              ....  ....  O-gas  ....  2  ....  2*2186 

C8H7C10*    122*5  ....  100-00  ....  ....  ....  Vapour      ....  2  ....  84860 

1  ...,  4*2430 

May  be  regarded  as  glycol  C<H«,HO*,HO*,  in  which  1  At.  HO'  is  replaced  by 
peroxide  of  acetyl,  C^H'O^,  and  the  other  by  chlorine.  It  is  isomeric  with  the  com- 
pound which  Simpson  obtained  by  the  action  of  chloride  of  acetyl  on  aldehyde  (p.  440), 
from  which  however  it  is  distinguished  by  its  higher  boiling  point  and  by  its  behaviour 
with  potash ;  also  with  the  compound  which  Wurtz  obtained  by  the  action  of  chlorine 
on  aldehyde  (xii,  536). 

Glycolic  chloracetin  is  scarcely,  if  at  all  decomposed  by  cold  water, 
and  with  difficulty  by  boiling  water.  Heated  with  potash,  it  yields  oxide 
of  ethylene,  together  with  chloride  and  acetate  of  potassium : 

C^HSC<H'O^Cl     +     2KH05     -     C^H'O^K     +     KCl     +     C*W(y     +     2110. 

Glycolic  lodacetin.  C'H'IO*  =  C*H*,C*H»0*,I.—  Obtained  by  passing 
hydriodic  acid  gas  into  monacetate  of  ethylene,  or  a  mixture  of  equiva- 
lent (quantities  of  glacial  acetic  acid  and  glycol,  internally  cooled,  till 
a  portion  of  the  liquid  gives  a  considerable  oily  precipitate  on  the  addi- 
tion of  water :  if  the  passage  of  the  gas  be  farther  continued,  iodide  of  ethylene  Is 

likely  to  be  formed The  product  is  well  washed  with  very  dilute  potash 

and  dried  in  yaouo. 

Glycolic  iodacetin  is,  at  ordinary  temperatures,  an  oily  liquid,  having 
a  sweetish  pungent  taste;  at  low  temperatures  it  crystallises  in  tables. 
It  sinks  in  water,  and  is  insoluble  in  that  liquid,  but  dissolves  in  alcohol 
and  ether.  Heated  with  potash,  it  yields  iodide  of  potassium;  acetate  of 
potash,  and  oxide  of  ethylene   (Simpson). 

Simpson. 

a.  0*  c. 

8  C  48  ....     22*42     21*95     ....     22*30     ....     2262 

7H  7  ....       3*27     3*81     ....      3*50    ....      3*43 

I  127  ....  14*96 

4  O  32  ....  59*35 


•  ••• 


•  *«• 


C»HaO<    214     ....  10000 

a  and  b  were  prepared  from  a  ml    ire  of  glycol  and  acetic  acid;  c  ffom  monacetata 
of  ethylene.    (Simpson.) 
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Oxalate  of  Ethylene.  C**(C*H*)0®.  —  Appears  to  be  formed  by  tie 
action  of  bromide  of  ethylene  on  oxalate  of  silver.  ]  00  grms.  of  ibis 
salt  were  triturated  with  60  grms  of  bromide  of  ethylene,  and  the  mix- 
ture was  heated  to  100°  for  seyeral  days.  The  residue  was  then 
exhausted  with  ether,  the  ethereal  solution  treated  with  lime^  and  the 
liquid  filtered  and  distilled  in  the  water-bath.  A  small  quantity  of 
liquid  remained,  having  a  saccharine  taste,  insoluble  in  water,  boiling  at 
a  high  temperature,  bu|  appearing  to  decompose  by  distillation.  Treated 
with  ammonia  it  gave  immediately  a  precipitate  of  oxamide  (Wurtz, 
N.  Ann.  Chirrs.  Phys,  55,  438). 

mhutyraU  of  EUiyhnt.  —  C«>H"0»  =  C*H*(C«H'0')«0*.  mhutyrmie 
ofGlycolf  Glycol  dibutyrique.  —  Obtained  by  heating  for  several  hours  on 
the  water-bath,  a  paste  composed  of  90  grms.  (2  At.)  butyrate  of  silver^ 
48  grms.  (I  At.)  of  bromide  of  ethylene,  and  a  sufficient  quantity  of 
butyric  acid,  exhausting  the  product  with  ether,  and  distilling.  After 
the  ether  has  passed  over,  the  greater  part  of  the  remaining  liquid  distils 
between  230°  and  240°^  and  by  fractional  distillation,  butyrate  of  ethy- 
lene is  obtained  boiling  between  239°  and  241°. 

Colourless  liquid,  having  a  strong  butyric  odour,  which  is  rather  per- 
sistent when  the  liauid  is  rubbed  on  the  skin.  Sp.  gr.  1*024  atO°.  Boils 
at  about  240°  and  aistils  without  alteration.  Perfectly  insoluble  in  water, 
but  dissolves  in  all  proportions  in  alcohol  or  ether. 


20  C  

18  H  

120 

18 

....  59'40  ... 

....    O  "1   .>• 

....  31*69  ... 

Wurtx. 

5903 

9-18 

4  0  

32 

31-79 

C»H»«CM   

170 

....  100-00  ... 

100-00 

0*535  grm.  of  the  aboTO  prodnct,  boiling  at  240^,  beated  ia  a  sealed  tube  viili  ■ 
standard  solution  of  baryta*water,  neutralised  a  quantity  of  baryta  equivalent  to  0*24C 
of  monohydrated  sulphuric  acid,  corresponding  to  0*442  butyric  acid.  Hence  1  AL 
butyric  glycol  contains  1*89  At.,  that  is  to  say,  2  At.  butyric  add.  — 0*310  grm.  of  the 
product  boiling  at  230^,  similarly  treated,  neutralised  a  quantity  of  baryta  correspond- 
ing to  0*150  grm.  of  monohydrated  sulphuric  acid,  and  therefore  equivalent  to  0*269 
butyric  acid,  which  gives  1-99  or  2  At.  butyric  acid  for  1  At.  of  the  compound  analysed 
(Wurtz). 

Olycolic  CMorohutyrin.  C*«H"C10*  =  C*H*,C«H'0*,C1.  — Prepared, 
similarly  to  glycolic  chloracetin,  by  passing  dry  hydrochloric  acid  gas 
through  a  mixture  of  equivalent  quantities  of  butyric  acid  and  glycol, 
heated  to  100°; 

CmSH2,0«     +     C^H^OSH     +     HCl     «     C^HSC«H70SC1     -f     4H0. 

The  product  must  be  well  washed  with  water,  dried  over  chloride  of 
calcium  and  distilled.  The  greater  part  goes  over  between  160^  and 
182°,  aud  on  rectifying  this  distillate,  the  portion  which  distils  between 
175°  and  182°,  yields  the  chlorobutyrin.  (Simpson,  Froc,  Roy.  Soc  10, 
117). 

Colourless  liquid,  having  a  pungent,  somewhat  bitter  taste,  sp.  gr. 
1  '0854  at  0°.  Boils  at  about  190°.  Insoluble  in  water,  but  freely  solu- 
ble in  alcohol. 
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19  r 

72*0 

....     47-0*     .... 
....        /  *«jU     ••.( 

....        £0  do        ...1 

Simpson. 
47-76 

II  u 

, 11-0 

7*81 

CI  

4  0    

35*5 

32-0 

23*88 

21*05 

C»H»CiO<     .... 

150*5 

....  100-00    ... 

100-00 

Olycolio  oUorobutyrin  is  decomposed  witli  difficulty  b^  a  boiling 
Bolation  of  potash,  bat  readily  by  solid  potash,  yielding  chlonde  of  potas- 
sium^ batyrate  of  potash,  and  oxide  of  ethylene.  With  acetate  of  silver 
it  yields  aoetobutyrate  of  ethylene.    (Simpson.) 

AeetobtUyrcOe  ofEihylme.—C^W^O^  =  C*H*,C*H»0*,C»H'0*.— 5«/yro- 
aeetate  of  Glycol,  Glyeolie  Aceiobutyrin  or  Butyroacetin,  —  Prepared  by  heating 

equivalent  quantities  of  glyoolio  ohloracetin  and  butyrate  of  silver  in  a 
long-necked  flask  to  between  lOO""  and  200"^  till  all  the  silver-salt  is  con- 
verted into  chloride : 

C*H*,C<HW,a     +     (?WO\Ag     =     C<H*,C^H*0SC»H70<     +     AgCl. 

The  product  is  digested  with  ether,  filtered  and  distilled.  As  soon  as  the 
ether  has  passed  off,  the  thermometer  rises  quickly  to  ISO*',  and  between 
180°  and  215''  almost  the  whole  passes  over;  and  this  portion,  submitted 
to  fractional  distillation,  yields  acetobutyrate  of  ethylene  between 
208°  and  215°.  —r  2.  By  heating  in  like  manner  a  mixture  of  fflycolic 
chlorobutyrin  and  acetate  of  silver,  care  being  taken  however  that  the 
temperature  does  not  rise  above  150^     (Simpson.) 

Colourless  liquid,  heavier  than  water,  insoluble  in  water,  but  soluble 
in  alcohol.  It  has  a  bitter  pungent  taste.  ^It  is  very  stable,  solution  of 
potash  decomposing  it  but  slowly,  even  at  the  boiling  heat. 

Simpson. 


tf«  b»  Cm 

18  C 108    ....    55*17     ........    54-31    ....    55*58    ....    56*29 

14  H    14    ....       804     8-20    ....      7  97     ....      8*75 

8  0    64    ....    36*79    

C"H>*0» 186    ....  10000 

a  and  b  were  prepared  by  the  first  method,  e  by  the  second ;  the  latter  conld  not 
be  pnrified  on  account  of  the  smallness  of  the  quantity  ayailable.    (Simpson). 

BibenzoaU  of  Ethylene.  C"H»*0»  =  C*H*(C"H»0»)«,0*.  —  Glycol  diben^ 
toique.  68  grms.  of  benzoate  of  silver  (rather  more  than  2  At.)  and  29  ^rms. 
(1  At.)  bromide  of  ethylene  are  heated  for  several  days  to  100°  in  a  long^ 
neokea  flask;  the  product  is  taken  up  with  ether,  and  the  solution  is  treated 
with  a  small  quantity  of  slaked  lime,  then  filtered  and  distilled  in  the 
water-bath.  The  residue  on  cooling  becomes  filled  with  crystals,  which 
are  to  be  separated  from  the  mother-liquor,  pressed  between  paper,  and 
pnrified  by  several  recrystallizations  from  ether. 

B;^  spontaneous  evaporation  of  the  ethereal  solution,  the  compound  is 
deposited  in  shining,  colourless,  right  rhomboidal  prisms,  which  melt  at 
67°,  forming  a  liquid  which  boils  at  a  temperature  above  the  boiling  point 
of  mercury,  and  distils  without  alteration  (Wurtz,  N.  Ann.  Chim.  Fhys, 
55,  437). 
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Wnrti. 

32  C  192    ....    7M1     71-16 

14  H 14     ....       5-18 5-36 

8  0 64    ....     23-71     23-49 

C»H»*0<  270    ....  100-00    100-00 

Bibensoate  of  ethylene  is  decomposed  when  heated,  even  with  dilate 
potash,  yielding  glycol  and  benzoate  of  potash.  0*713  grm.  uponified  with 
pure  potash,  then  neutralized  with  nitric  add  and  precipitated  hj  nitrate  of  lilver,  jidded 
1-142  grm.  of  bentoate  of  nlver.  Hence  it  may  be  inferred  that  1  At.  of  the  oompomd 
contains  1*9,  that  is  to  say  2  At.  of  hcntoic  add.    (Wnrts.) 

Bittearate  of  Ethylene .  C«H'K)«  =  C|H*(C"H»0«)»0*.  —  Obtwned  by 
decomposing  stearate  of  silyer  with  bromide  of  ethylene,  and  treating  the 

grodnct  with  ether,  &c.,  as  in  the  preparation  of  the  preceding  compound, 
mall  light,  shining  scsJes,  melting  at  76%  and  having  very  much  the 
aspect  of  stearin.     (Wurtz.) 

Worti. 

76  C 456  ....  76-76  76-25 

74  H  74  ....  12-46  12-69 

8  0  64  ....  10-78  11-16 


C7«H?*0* 594  ....  100-00  100-00 


GlyoxyUc  Acid.    OHW. 

Debus.    Ann,  Pharm.  110,  316;  abstr.  Proe,  Boy.  Soe,  9,  711. 

Formation  by  oxidation  of  glycol  (p.  423).  — It  is  also  formed,  bm  an  in- 
termediate product  in  the  oxidation  of  glyoxal  C^H*0^  by  nitric  acid,  the 
nitimate  product  of  the  reaction  being  oxalic  acid  OHH)'. 

Glyoxylate  of  Ammonvi,  C*H(NH*)0*.  —  Prepared  by  preeipitating 
glyoxylate  of  lime  with  its  eqniralent  quantity  of  oxalate  of  ammonia 
and  evaporating  the  filtrate  over  oil  of  vitriol  in  vacuo.  It  is  then 
obtained  in  small  colourless  prismatic  crystals  which  dissolve  readily  in 
water.  The  concentrated  solution  turns  yellow  when  boiled  or  when 
evaporated  at  100^  With  nitrate  of  silver  and  acetate  of  lead,  it  forms 
crystalline  precipitates  at  oncK^,  but  with  sulphate  of  copper,  aft^  some 
time  only.  Potash  evolves  ammonia  from  it,  even  at  common  tempera- 
tures. 

Dried  <»  tneme  wer  oU  t^viirieh  Debus. 

4C  24  ....  26-87    26-96    ....    26-74 

5  H  5  ....      5-49    5-70    ....     -5-82 

N 14  ....  15-40 

6  O  ....!. 48  ....  52-74 ^ 

C<H(NH<)0»   ....    91     ....  10000 

The  composition  of  this  salt  shoivs  that  the  formnla  of  glyozylie  add  is  C^HK)*, 
not  C^H^O"  (zii»  506).  Nerertheless,  most  of  the  glyoxylates  contain  2  At.  wat^r,  of 
which  they  cannot  be  deprived  without  decomposition. 
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(flfosf^aie  (f  Barpta.  CHBaO*  +  4H0. — Prepared  by  digesting 
diluted  glyoxjlic  add  at  ordinary  temperatures  with  carbonate  of  baryta 
till  the  acid  is  oompletely  nentralixed,  and  evaporating  the  filtrate  in 
yacno.  At  a  certain  degree  of  conoentration,  the  salt  begins  to  separate 
in  small  white  orjrstals.  It  is  partly  resolved  into  glycolic  acid  and 
oxalate  of  barjrta,  when  heated  to  1 20°^  or  when  its  aqneous  solntion  is 
raised  to  the  boiling  point.  With  lime-water,  acetate  oi  lead,  and  nitrate 
of  silver,  it  behaves  like  the  lime-salt.  —  By  analysis  it  gives  89*4  p.c. 
barium,  the  above  formula  requiring  88*9  p.a 

Olyoxylate  of  Lifffu.  C^HCaO*  +  4H0.  (xU,  507).  —  Lime-water  added 
to  the  solution  of  this  salt  immediately  produces  a  copious  precipitate, 
which,  immediately  after  its  formation,  dissolves  readily  in  acetic  acid, 
but  if  left  to  itself  for  a  while,  or  more  quickly  if  boiled  for  a  few  seconds 
with  the  liquid,  becomes  insoluble  in  acetic  acid,  being  in  fact  resolved 
into  glycolate  and  oxalate  of  lime : 

2C«HC«0«     <f     CftHO*    »    (XIaK)*     ^     C«H*CaO*. 

This  reaction  afibrds  the  means  of  separatinff  glyoxylic  from  glycolic  acid, 
when  the  two  occur  together,  a  solution  of  pure  glycolate  of  lime  not 
being  precipitated  by  lime-water.  It  also  serves  for  the  quantitative 
estimation  of  glyoxylic  acid,  128  pts.  (1  At.)  of  oxalate  of  lime  (C^H'O") 
corresponding  to  222  pts.  (1  At.)  of  the  glyoxylate  (C^HCaO*  +  4H0). 

OlyotBflate  <(f  Zinc,  G^fiZnO'  +  4H0. — Produced  as  a  white  crjrstal- 
line  precipitate  by  adding  a  strong  solution  of  glyoxylate  of  lime  to 
acetate  of  sine.  It  dissolves,  sparingly  in  water,  easily  in  acetic  acid, 
hydrochloric  acid,  and  caustic  potash.  After  drying  over  oil  of  vitriol, 
it  gave  by  analysis  88*09  ana  88*78  p.c.  zinc,  the  formula  requiring 
87*64  per  cent.  The  4  At.  water  cannot  be  removed  without  decomposing 
the  salt. 


per  cent.    (JDebus.) 


OlycoUcAcid.    0*H*(y. 

Kbkijl^    Ann,  Pharm.  105,  286. 

Formation  from  Chloracetie  Acid.  —  The  suggestion  of  R.  Hofmaufi 
(xii,  589)  that  glycolic  acid  is  formed,  together  with  a  metallic  chloride, 
when  a  hydrated  salt  of  chloracetie  acid  is  decomposed  by  heat,  according 
to  the  equation, 

C«H<ClMO«     -h     2H0     <^    MCI     +     OH^O* 

has  been  confirmed  by  KekuU.    Chloracetate  of  potash,  heated  for  some 

2  F  2 
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time  to  110^-120^9  becomes  moist,  and  acqaires  a  yellowish  colonr  and 
acid  reaction.  On  treating  the  mass  with  water,  chloride  of  potassiam  and 
glycolic  acid  dissolve,  and  a  small  quantity  of  a  white  powder,  sparingly 
soluble  in  hot  water,  remains  beniud.  This  white  labctenoe  is  piohdblj 
gfycoiitU  (C*H*0^),  inasmuch  as  it  is  oonverted  into  glycolic  acid  by  boiling  with  water, 
and  into  glyoolate  of  lime  by  boiling  with  lime  water.  Its  formation  is  represented  bj 
the  equation : 

C*H«CIK0*    -     KCl     +     C<H«0*. 

Tliat  the  quantity  of  it  produced  is  small  in  comparison  with  that  of  the  glycolic  acid, 
arises  from  the  presence  of  water  in  the  chloracetate  of  potash,  which  water  cannot  be 
separated,  without  at  tiie  same  time  inducing  the  decomposition  of  the  salt  in  the  manner 
represented  by  the  first  equation. 

To  obtain  the  glycolic  acid,  the  dried  mass  is  treated  with  a  mixtare 
of  alcohol  and  ether,  whereby  a  eolation  is  obtained,  which  when 
evaporated,  leaves  the  acid  in  the  form  of  a  yellowish  syrup.  Or  glyco- 
late  of  lime  may  be  prepared  from  the  solution  of  the  acid  containing 
chloride  of  potassiam,  by  boiling  it  with  lime-water,  removing  the  excess 
of  lime  with  carbonic  acid,  and  leaving  the  somewhat  concentrated  solu- 
tion to  cool.  The  glycolic  acid  may  also  be  obtained  at  once,  very  pure 
and  perfectly  colourless, by  boiling  the  aqueous  solution  of  monochloraoetate 
of  potash  for  a  considerable  time,  or  better  by  heating  it  for  some  hours 
to  120^-140^  in  a  closed  tube,  and  then  separating  the  acid  from  the 
chloride  of  potassium  as  above. 

The  acid  thus  prepared  does  not  crystalliie,  but  if  it  be  separated  firom 
the  silver-salt  by  sulphuretted  hydrogen,  and  the  liquid  evaporated,  the 
syrupy  mass  quickly  separates  in  large,  very  deliquescent  crystals  grouped 
in  stars. 

Chloracetate  of  ammonia  decomposes  when  heatedi  exactly  like  the 
potash-salt,  yielding  glycolic  acid  and  sal-ammoniac ; 

C<H*Ca(NH*)0<     +     2H0    -    C<H*0«     +     NH<a. 

The  salts  obtained  from  the  acid  thus  prepared  agree  perfectly  with 
those  previously  described. 

GlyeclaJU  of  lime,  obtained  by  boiling  the  dry  acid  with  lime-water, 
removing  the  excess  of  lime  by  carbonic  acid,  and  concentrating  the  fil- 
trate, separates  on  cooling,  in  stellate  groups  of  extremely  fine  asbestos- 
like needles,  which  contain  so  much  mother-liquor  enclosed,  that  the  solu- 
tion solidifies  into  a  kind  of  jpulp.  The  ealt  dissolves  sparingly  in  cold 
water,  but  sufficiently  to  g^ve  a  precipitate  with  alcohol.  The  needles 
contain  water  of  crystallization,  which  tney  give  off  at  100^  The  dried 
residue  swells  up  strongly  when  heated,  and  bums  away,  leaving  car- 
bonate of  lime* 

At  100*.  Kekul^. 


4  C  

24 

3 
20 

48 

....    25*26    ... 
....       o*lo     ... 
....     21*05     ... 
....    50*63    ..., 

25-27 

3  H 

3*28 

Ca 

.....    21*01 

A  n 

50*44 

C<H>CaO«  .... 

95 

....  100*00    .... 

....  10000 
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The  gljcolaie  of  lime  which  Debus  obtained,  together  with  glyoxylato, 
by  oxidizing  glycol  with  nitric  acid,  &c.  (p.  422),  contained  5  At.  water 
of  crystallization ;  that  which  he  had  previously  obtained  (xii,  509)  by 
neutralizing  glycolio  acid  with  chalk  and  precipitating  with  alcohol,  con- 
tained, after  drying  over  oil  of  vitriol,  only  8  At  water.  The  5-atom  salt 
appears  to  give  up  part  of  its  water,  when  kept  for  some  time  over  oil  of 
vitriol,  the  crystals  losing  their  lustre.    (Debus.) 

OlyeolaU  ofharyta^  prepared  like  the  lime-salt,  forms  large  transpa- 
rent colourless  crjrstals  when  the  solution  is  not  too  much  concentrated  ; 
if  it  be  evaporated  to  a  syrup,  the  salt  separates  in  crystalline  crusts, 

Glycdate  of  tead,  —  A  bet  aqueous  solution  of  the  lime-salt  mixed 
with  acetate  of  lead,  yields  on  cooling  small  needles  grouped  in  nodules* 

Glycolate  of  Silver.  —  On  mixing  a  hot  aqueous  solution  of  glycolate 
of  lime  with  nitrate  of  silver,  glycolate  or  silver  separates  on  cooling 
in  crystalline  spangles  if  the  solution  is  rather  strong;  from  a  more  dilute 
solution  it  is  deposited  in  laminfe,  more  than  a  line  in  length.  It  is 
sparingly  soluble  in  cold  water;  hot  water  dissolves  it,  with  decomposition 
and  reduction  of  silver.  It  is  insoluble  in  alcohol,  and  is  precipitated 
by  alcohol  in  spangles  from  its  aqueous  solution. 

At  100*  Keknl^. 

4C    24    ....  13-11  13-12 

3H  3    ....  1-64  1-65 

Ag 108    ....  59-02  59-03 

6  0    48    ....  26-23  26-20 

C^H'AgO*    .. 183    ....  100-00    lOOOO 
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Aldehyde. 

Formation  from  Acetal. — When  acetal  is  heated  for  two  days  with 
glacial  aeetic  acid  to  a  temperature  between  1 50^  and  200"",  aldehyde  is 
formed,  together  with  acetic  ether  and  alcohol,  the  aldehyde  passing  over 
below  60°  when  the  product  is  distilled ; 

C^HWO*     +     C<HK)<     »     C*H<08     +     C^HH)*     +     C<H«0» 
Acetal.         Acetic  add.       Aldehyde.       Acetic  ether.       AlcohoL 

Acetal  distilled  with  acetic  anhydride,  yields  aldehyde  and  acetic  ether: 
C"H'K>«     +     C8H«0«    -    C«H<0»     +     2C»H»0« 

A  few  drops  of  a  liquid  are  also  obtained,  which  boils  above  150^,  and  is 
probably  tne  compound  of  aldehyde  and  acetic  anhydride  discovered  by 
Oeuther  (Beilstein,  Compt,  rend,  48, 1121). 
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peroxide  of  nrnngumtm  or  ehromsto  of  potash,  al<M jde  is  fuaioJ, 
areo  under  oieiaiisteiieM  wbidi  predode  tlie  siimKMiiioD  of  %  prerkMu 
farmMcn  of  alcohoL  —  Dij  nilplioTiiimteBy  trealed  widi  the  sme  oxidis- 
ing agentCy  also  yield  aldefayde,  ont  mixed  with  oil  of  wine  and  othar 
piodaete  of  deeompoeition. 

Amykalphnrie  acid  ander  the  tMne  orenmatanees  jielda  TalenL 
(Jaoqnemin  and  Liee-Bodard,  ImtUtU  IS57,  407.) 


Aldehjde  doet  not  qppMr  to  b«  flmaad  bj  Ike  aetioB  of  oiUs  of  rilfar  OB 
ofethjrIaM.  TIwm  iDbstaieBi  do  not  oot  vpoa  cmIi  other  ot  tiM  boOi^  tot;  b«l 
wfaon  I  At.  C*B*CP  u  heated  wHIi  2  At.  AgO  in  teaJed  tnbei  to  120*,  the  oxide  oT 
fiber  if  portiallj  eooTCrted  into  chloride,  and  a  Uifud,  boiling  at «  very  low  tenapam. 
tore,  if  formed,  probabljr  C'H'Cl,  but  no  aldebjde.  The  fame  compound  appenn  to 
be  tormtd.  when  chloride  of  edijiene  if  heated  with  aoeaa  of  hydrate  of  polMh  in  aealed 
tobef  to  125"*  (Geother,  jtm.  Pkarm.  106,  821). 

Frq)aration  cfJJUUkyde,  —  The  onprodnetiTeneflB  of  the  OBnal  mode 
of  preparing  aldehyde  by  the  action  of  cbrDmie  acid  on  alcohol^  ariaos 
chiefly  from  the  fiict  that  a  laige  quantity  of  the  product  ia  lost  in  the 
aubeeqoent  rectificationa  over  chloride  of  oalcinm,  partly  on  account  of  its 
great  Tolatility,  partly  because  it  becomee  oxidiJEed  into  acetic  acid  by 
contact  with  the  air.  —  To  avoid  these  inconvenienoes,  Stadeler  {J.  pr. 
Chem.y  76,  64)  connects  the  retort  in  which  the  materials  are  mixeo,  with 
a  two-necked  receirer,  abore  which  is  placed  an  arrangement >ca]led  a 
dfphUpmator,  oousisting  of  an  inverted  bell-jar  containing  a  worm-tube, 
the  lower  extremity  of  which  is  connected  with  the  upper  neck  of  the 
receiver,  while  the  upper  extrmnity  is  connected  by  a  bent  tube  with  a 
tall  cylindrical  glass  vessel,  which  is  itself  connected  with  a  second  vessel 
of  the  same  size  and  shape,  and  two- thirds  filled  with  anhydn>us  ether. 
Both  these  vessels  are  surrounded  with  a  mixture  of  ice  and  salt,  and  the 
dephlegmator  is  filled  with  water  between  50°  and  60''. 

The  materials  used  are  IQO  pta.  of  alcohol,  150  bichromate  of  potash 
in  lumps  as  large  as  peas,  and  200  sulphuric  acid  diluted  with  three 
times  its  bulk  of  water.  The  acid  and  water  are  first  mixed  in  a  sepa- 
rate vessel,  and  when  the  mixture  is  cold,  the  alcohol  is  added  to  it.  The 
bichromate  of  potash  is  then  introduced  into  the  retort,  which  is  sur- 
rounded with  ice  and  salt,  aud  the  mixture  of  alcohol,  water,  and  sul- 
phuric acid,  previously  cooled  in  like  manner,  is  added  to  it  by  small 
portions  at  a  time,  care  being  taken  not  to  add  the  liquid  fast  enough  to 
cause  the  contents  of  the  retort  to  boil.  The  retort  should  be  of  such  a 
size  that  the  mixture  fills  it  to  about  one-third,  and  must  be  provided 
witii  a  funnel  tube  passing  through  the  tubulus  nearly  to  the  bottom. 

As  soon  as  all  the  material  is  introduced  into  the  retort,  the  freesing 
mixture  is  gradually  removed,  whereupon  the  contents  beffin  to  bou 
spontaneous^ ;  when  this  ceases,  a  vety  gentle  heat  must  oe  applied, 
and  gradually  increased  till,  on  taking  out  the  funnel  tube,  the  smell  of 
aldehyde  is  no  longer  perceptible. 

The  next  step  of  the  process  is  to  apply  a  gentle  heat  to  the  receiver 
by  means  of  a  small  spirit-lamp,  so  as  to  arive  the  contents  through  the 
worm  of  the  diphlegmator,  which,  as  already  observed,  is  heated  to 
between  50°  and  60°.  Water,  alcohol,  acetal,  and  acetic  ether,  then 
condense  in  the  worm  and  flow  back  into  the  receiver,  while  the  alde- 
hyde passes  on  and  condenses,  partly  in  the  first  cylindrical  vessel, 
partly  in  the  second,  which  contains  etner. 
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Wken  ibe  dutOlation  is  ended,  the  oontenU  of  the  two  ojlindem  are 
mixed  and  saturated  in  a  well  cooled  yessel  with  dry  ammonia  gas,  intro- 
dnoed  through  a  very  wide  conducting  tube;  the  liquid  is  then  left  for 
twelve  hours,  and  the  separated  crystals  of  aldehyde-ammonia  are 
removed.  The  ethereal  mother-liquor  yields  after  some  time  an  addi- 
tional quantity  of  that  compound  in  very  larRC  well  developed  crystals. 
100  pts.  of  alcohol  yield  by  this  process  about  40  pts.  of  aldehyde- 
ammonia. 

To  separate  the  aldehyde,  the  ammonia-compound  is  decomposed  by 
dilute  sulphuric  acid,  in  a  flask  connected  with  a  second  flask  containing 
chloride  of  calcium,  and  thoroughly  cooled,  the  conducting  tube  passing 
down  into  it  deep  enouzh  to  come  into  contact  with  the  chloride  of 
calcium.  This  second  flask  is  also  connected  with  the  worm  of  the 
diphlegmator,  which  is  now  to  be  nsed  as  a  condensing  apparatus,  and 
filled  with  ice  and  water.  As  soon  as  all*  the  aldehyde  is  distilled  over  into 
the  second  flask,  the  connecting  tube  between  the  two  flasks  is  sealed 
in  the  middle,  and  a  gentle  heat  is  applied  to  drive  the  aldehyde  through 
the  dephlegmator,  whence  it  passes  mto  a  cooled  receiver. 


LeeompatUvyM  of  Aldehyde.  —  1 .  Dry  hydrochloric  acid  gas  passed  to 
saturation  into  aldehyde,  kept  cool  by  a  freezing  mixture,  converts  it 
into  oxychloride  of  etkylidene^  G^H'CIH)*  (Lieben,  p.453),  which  may  be 
regarded  as  a  double  molecule  of  aldehyde,  in  which  2  At  0  are  replaced 
by  2  At.  CI. 

2C<H<0»     +     2HC1     -     C8H8CPO*     +     2H0. 

Oeuther  &  Cartmell  {Proc.  Roy.  Soc.  10, 110),  have  also  obtained,  by  the 
action  of  hydrochloric  acid  on  aldehyde,  the  compound  G"H''C1*0^,  in 
which  2  At.  0  in  a  triple  molecule  of  aldehyde  (C''H"0')  are  replaced 
by  2  At.  CL 

2.  With  pentachloride  of  pho9phoru$^  aldehyde  forms  chloride  of 
ethylidene,  an  oily  liquid,  isomeric  with  Dutch  liquid,  but  distinguished 
therefrom  by  its  lower  boiling  point  and  specific  gravity ;  and  by  not 
being  decomposed  by  alcoholic  potash  in  the  cold,  and  but  slowly  when 
heated. 

3.  Pentabromide  of  phosphorus,  in  like  manner  converts  aldehyde 
into  bromide  of  ethylidene  C'H^fir' ;  and  this  compound  treated  with 
ethylateofsoda,  yields  acetal,  C^^WM^: 

C*H*Bi»     +     2(C<H»,N»,0«)     «     2NaBr     +     C*H*,(C<H»)»,0<. 

4.  Aldehyde  mixed  with  twibe  its  volume  of  anhydroue  alcohol^  and 
saturated  in  the  cold  with  dry  hydroMoric  acid  gae^  yields  the  compound 
<?H«aO>  (p.  454); 

C<H*0«     +     C*H«0»     +     HCl     =    CPH»aO«     +     2HO, 

and  this  compound  treated  with  ethylate  of  sodium  yields  acetal: 

C«H»C10«     +     C<H»NaO«    =    NaCl     +     C>«H>H)<. 

This  is  an  easier  method  of  converting  aldehyde  into  acetal^  than  the 
former.    (Wurtz  h  Frapolli^  Ann.  Pharm.  108,  228.) 
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5.  Cfhlo)*oearhonic  oxide  (phosgeDe)  converts  aldehyde  Into  cUaraceiene, 
C^H'Gl,  with  evolution  of  hydrochloric  and  carbonic  acids  : 

C<H*0»     +     2C0C1     -:     C*H«C1     ■•.     HCl     +     2C0». 

This  reaction  seems  to  shew  that  the  rational  formula  of  aldeHyde  is 
^^  J0»,  rather  than  C*H»0*,H.  (Harnitz-Hamitsky,  Ann.  Fkarm. 
Ill,  192.) 

Compound  of  Aldehyde  toUh  Acetic  Anhydride*  C^H^W  = 
C*H*0»,C«H«0«.  —  When  equivalent  weights  of  aldehyde  and  acetic 
anhydride  are  heated  in  a  sealed  tube  to  180**,  for  twelve  hours,  and  the 
product  is  distilled,  free  aldehyde  and  acetic  anhydride  pass  over  firsts 
and  afterwards,  chiefly  between  160°  and  170°,  a  liquid,  which,  after  being 
washed  with  hot  water  and  dried  over  chloride  of  <»lcium,  boils  con- 
stantly at  168*8°.  This  is  the  compound  in  question.  It  has  an  allia- 
ceous odour,  and  an  acid  reaction,  arising  probably  from  slight  decompo- 
sition during  distillation.  Heated  with  hydrate  of  potash,  it  tnms 
brown,  gives  out  the  same  peculiar  odour  as  aldehyde  itself  when 
similarly  treated,  and  yields  acetate  of  potash.  It  is  not  decomposed  by 
anhydrous  baiyta,  but  if  water  is  present,  the  same  action  takes  place  as 
with  potash.  Heated  with  nitrate  of  silver  and  excess  of  ammonia,  it 
throws  down  grey  metallic  silver.    (A.  Genther,  Ann  Fharm.  106,  249.) 

Geather. 


12  C  

10  H  

.......    72 

10 

....     47  o£     .. 
•••.        D*o5      •. 
....      4w  oO 

a. 

48*99 

......      6*96 

44*05 

b. 

....    50*81 
....      6*74 
....    42*45 

c. 

....    49-82 
6-96 

8  0  

64 

....     43-22 

OURWO*. 

146 

....  100*00    .. 

......  100*00 

....  100*00 

....  100-00 

a,  b,  and  e  were  firom  two  different  preparations;  b  was  not  washed  with  water, 
bnt  purified  by  simple  rectification ;  c  was  the  product  b  after  washing  with  hot  and 
cold  water,  and  distillation. 

The  compound  is  metameric  with  biaoetate  of  ethylene,  C^H^,(C^HH)^,0*. 

Aldehyde  heated  with  glacial  acetic  acid  does  not  appear  to  unite  with  it.»  (Gea* 
tiber.) 

Aldehyde  appears  to  comhine  with  bensoic  and  succinic  anhydrides. 
(Geuther.) 

Compound  of  Aldehyde  with  Chloride  of  Acetyl  C*H*0*  +  C*H»0*C1 
=  C^H^CIO*.  —  Produced  by  heating  a  mixture  of  aldehyde  and  chloride 
of  acetyl  to  100^  in  a  sealed  tube  for  three  hours.  No  nis  is  evolved  on 
opening  the  tube;  the  contents  distil  over  completely  oet ween  90°  and 
140°;  and  by  fractional  distillation,  the  compound  of  aldehyde  and 
chloride  of  acetyl  is  obtained,  boiling  between  120^  and  124^.— It  is 
lighter  than  water,  and  is  decomposed  by  water,  very  slowly  in  the  cold, 
more  quickly  when  heated.  It  dissolves  readily  in  dilute  potash-ley, 
with  formation  of  chloride  of  potassium  and  acetate  of  potash,  and  sep»> 
ration  of  aldehyde,  which  is  partially  resinized  by  the  potash.  With 
moist  oxide  of  silver,  it  yields  chloride  and  acetate  of  silver.  (M,  Simpson, 
CompL  rend.  47,  874;  Ann.  PhafTH,  109,  156.) 
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Simpson. 

8C   48-0  ....  39-18  ........  38-65    ....    38-98 

7  H  7-0  ....  5-71  5-68     ....      577 

CI 35-5  ....  28-97  28-00 

4  0  32-0  ....  26-14 

C»H7C10< 122-5     ....  100-00 

Isomeric  widi  glycolie  cUoracetin  (p.  432),  and  identical  with  the  componnd 
which  Wurts  obtained  by  the  action  of  cMorine  on  aldehyde  (zii,  536),  and  regarded  as 
produced  by  the  snbstitntion  of  1  At«  CI  for  1  At.  H  in  a  double  molecule  of  aldehydo 
C^U^Q*.  Simpson  supposes  that  chloride  of  acetyl  is  ^rst  formed  by  the  action  of 
chlorine  upon  a  portion  of  the  aldehyde,  and  then  unitei  with  tiie  remainder* 
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Action  of  Stdphu7*ous  Acid  Oas  on  AUtAyde.  —  Modijicatums  of 
Aldehyde^  —  Dry  snlphnrouB  acid  gaa  passed  into  anhydrous  aldehyde 
in  a  vessel  surroanded  with  cold  water,  is  rapidly  absorbed,  1 1  pts.  of 
aldehyde  absorbing  19  pts.  of  the  acid,  whilst  an  increase  of  volume 

takes  place. 

The  absorption-coefficient  of  aldehyde  for  sulphurous  add  gas  is  1*4  times  as 
great  as  that  of  alcohol,  and  7  times  as  great  as  that  of  water.  No  chemical  combina* 
tion  appears  to  take  place ;  as,  on  passing  a  stream  of  carbonic  add  through  the  liquid 
at  a  sligbtly  elevated  temperature,  all  the  sulphurous  add  is  expelled.  (Geuther  &  Cart- 
mell,  Proe,  Roy,  Soe.  10,  111). 

Elaldehyde.  —  When  aldehyde  saturated  with  sniphnrous  acid,  is  left 
for  about  a  week  at  ordinary  temperatures,  in  a  well-stoppered  bottle, 
it  changes  almost  entirely  into  the  solid  and  fusible  modification,  called 
elaldehyde.  —  To  obtain  this  body  pure,  the  liquid  is  mixed  with  as 
much  water  as  is  necessary  to  dissolve  it;  the  acid  is  saturated  by  degrees 
with  chalk;  and  the  liquid  is  distilled  as  long  as  any  drops  pass  into  the 
receiver.  The  common  aldehyde  is  separated  in  the  resinous  form  by 
digestion  with  potash,  and  by  repeated  distillation,  the  elaldebyde  may 
be  obtained  free  from  everything  but  a  little  water.  (Geuther  & 
Cartmell.) 

Elaldehyde  thus  obtained,  boils  at  124^  and  solidifies  at  10^,  starting 
into  crystals,  which  likewise  melt  at  10*^.  Analysb  shews  that  it  is 
isomeric  or  polymeric  with  common  aldehyde.  It  appears  also  to  be 
identical  with  the  modification  which  Weidenbusch  obtained  (viii,  277),  by 
the  action  of  sulphuric  or  nitric  acid  upon  aldehyde,  at  low  temperatures. 
This  modification  boiled  at  125**,  and  solidified  at  low  temperatures. 
Geuther  and  Cartmell  are  also  of  opinion,  that  the  elaldehyde  of  Fehliuff 
(viii,  281)  is  likewise  the  same  modification;  but  Fehling's  product  boiled 
at  94°,  solidified  at  0%  and  melted  again  at  2°;  indeed,  the  only  point  in 
which  it  appears  to  agree  with  that  obtained  by  Weidenbusch,  is  the 
vapour- density,  which,  as  determined  by  Fehfing,  is  4*52^  that  of 
Weidenbusch's  modification  being  4'58. 
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Acetic  Add. 

Oceurrmee.  Aoetio  aeid  is  foand  in  the  so-ealled  tnrpentifte-water, 
which  passes  over,  together  with  oil  of  turpentine,  in  the  first  staee  of  the 
dry  distillation  of  pine-resin.  This  turpentine-water  amounts  to  oetween 
1  and  li  per  cent,  of  the  resin,  and  contains  from  10  to  II  per  cent,  of 
aoetio  add  (Chr.  Grimm,  Ann,  Pharm,  lOTy  255). 

Formation.  Acetic  acid  is  formed,  together  with  other  acids  of  the 
series,  G°H°0*;  in  the  putrefaction  of  yeast  (A.  Miiller, «/,  pr.  Chetn,  71, 
65;  0.  Hesse,  ibidy  471),  and  of  wheat-flour  (Sulliran,  Atlantis^  1,  202); 
in  the  dry  distillation  of  peat  (SuUivan,  ibid,  185);  in  the  germination  of 
plants  (Oudemans  4  Ranwenholf,  Jahresher.  d,  Chem.  1858,  493);  and 
in  the  fermentation  of  diabetic  urine  ^Klinger,  Ann,  Fharm.  106,  18). 
According  to  Neubauer  {Jahret^.  d.  Cnem,  1 856,  712),  acetic  acid  is  the 
only  acid  formed  in  this  last-mentioned  process. 

Syntikem  ofAcdio  Aeid.  By  the  action  of  earhonio  acid  on  sodiom* 
methyl: 

2C0»     +     C»H»Na     =     C^^NaCH 

Carbonic  acid  gas  was  passed  oyer  sodium-methyl  (prepared  by  the 
action  of  sodium  on  an  etnereal  solution  of  zinc-methyl,  and  mixed  with 
zinc-methyl,  zinc,  sodium,  and  ether);  the  resulting  solid  mass  was  tritu- 
rated with  mercury,  so  as  to  conyert  the  remaining  fi*ee  sodium  into  an 
amalgam,  which  would  not  decompose  water  so  yiolently  as  pure  sodium; 
and  the  product  was  distilled  with  excess  of  dilute  sulphuric  acud.  An 
acid  liquid  then  passed  oyer,  exhibiting  distinctly  the  taste  and  odour  of 
acetic  aeid.  When  redistilled  and  saturated  with  oxide  of  siWer,  it 
yielded  a  salt  containing  64*00  and  6488  p.  o.  silyer,  the  formula 
C*H*AgO\  requiring  64*67  p.  c.  — On  saturating  another  portion  of  the 
acid  liquid  with  carbonate  of  soda,  and  distilling  the  resulting  soda-salt 
with  arsenic  us  acid,  cacodyl  was  eyolyed  in  considerable  quantity. 
(Wanklyn,  Ann.  Fhaim.  Ill,  234.) 

To  show  that  tba  acetio  acid  did  not  result  from  the  ozidatioii  of  the  ether  with 
which  the  iodiam-methyl  was  mixed,  another  portion  of  this  impure  todittm-methyl  was 
simply  tntoiwted  with  mercury  as  above,  and  then  distilled  with  si^horic  acid ;  not 
the  sl%hte8t  trace  of  acetic  acid  could  be  detected  in  the  diitilUte«    (Wanklju.) 
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Acetates,  —  The  formation  of  acetic  anhydride  by  the  action  of  chloride 
of  sulphur  on  acetates,  first  obseryed,  Heintz  (xii,  512),  has  been  con- 
firmed by  Carius  (Ann.  Pharm.  106,  298),  and  by  Schlagdenhauffen 
{Compt.  rend.  48,  802). 


AOSTAns;  443 

Pago  801. 

AeeUmUraU  of  B<sryta,  OH»BaO*,BaNO*  +  SHO.— Obtainod  by 
dissolving  an  ozcoss  of  nitrate  of  barjta  in  a  hot  concentrated  solation 
of  the  acetate.  Nitrate  of  baryta  crystalliies  oat  first,  and  the  mother- 
liqnor  yields  the  doable  salt  m  targe  right  rhombic  prisms.  (Lacias, 
Ann.  Pharm.  103,  113.) 


2BaO 

JM$d  mi  160?. 
153*2 

....    50-SS    

9*30    

....       M6     

....      9*80 
....     20-91 

Lvchu. 
.    59-23 

4  ^^  •••« 

24*0 

9*34 

V     MM.  •••• 

3*0 

1*59 

30    . 
NO»    . 

».Mt».*****..M...*«..f       m^  V 

54-0 

C«H*B«a«,BaNO« ....  2582 

OyttaiHsed. 

C«HWaO««BiiNO«    ..... 2 

8  HO    

....  10000 

58-2     ....     78-2 
720    ....     21*8 

LnciiiB. 
........    21*54 

C"H>BaO<,BaNO«  -f  8Aq  ....  330*2     ....  100*0 

Aedanitrate  of  ^ron^ia,  G*H*SrO*,SrNO*  +  3  HO.  -*  A  solution  of 
acetate  and  nitrate  of  stronUa  in  eqaivalent  proportions,  yields  this  salt 
by  spontaneous  evaporation,  in  large  limoid  tabular  crystals,  permanent 
in  the  air ;  tiieir  formation  is  facilita^  by  the  presenee  of  a  slight 
excess  of  acetic  acid  in  the  solution.  (C.  y.  Haaer,  /•  pr,  Ch^nu  74, 432), 


Page  304. 


AeeUxU  of  Alumma.  — » A  solation  of  ffolatinons  alamina  in  each  a 

Suantity  of  acetic  acid,  as  to  give  the  liquid  a  drasity  of  8"  or  9^  Baum6, 
eposits,  after  standing  for  some  weeks  m  a  closed  vessel,  a  more  or  less 
crystalline  precipitate  of  acetate  of  alumina,  containing  AlH)',  2  O^H'O' 
+  6  A({.  It  is  insoluble  in  water,  sparingly  soluble  in  dilute  acids, 
readily  m  caustic  alkalis.     (G.  Tissier,  GompU  rend,  47,  931.) 


Page  308. 

Doable  Acetates  of  Uranium, 

P.  Wbbblskt.    J.  pr.  Ohem>  75,  55. 

These  double  salts  are  obtuned  by  mixing  the  corresponding  single 
salts  in  eqnivaleni  proportions,  and  recrystallizing  with  addition, of  acetic 
acid.  Their  general  formula  is  MO,2UK)»,3C*H»0»  or  C*H»M0*,2C*H» 
(U»0»)0*,  or  C»H'(U,»M)0"  (Ui  denoting  the  monatomlc  radical  UK)», 
and  M  any  other  monatomio  radical). 

[For  the  crystalline  forma  and  optical  properties,  see  Giailich'a  kryMtaUogrtg^kUeki 
Unienuekunjutn  8, 151.] 
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Sir<mt{o-umnie  Acetate  forms  sulphur-yellow  crystals,  belongiDg  to 
the  square  prismatic  system.  Gives  off  10-06  p.  c.  (6  At)  water  at  200^ 

Weielsky. 

2U«0» 288-0  ....    52-67 53-08    ....    52*76 

SrO  51-8  ....      9-47    8-89 

3C<H«0' 1530  ....  27-99 

6  HO   54-0  ....  9-87                                    10-06 


C*H»SrO*,2C*H»U|0*.+  6Aq....  5468    ....  10000 


CkddO'Uranic  Acetate.  Sulphur-yellow  crystals  belonging  to  the  rigbt 
prismatic  system.  Ratio  of  the  axes,  1: 0*9798 :0'd89.  Fennanent  in 
the  air.    Gives  off  its  water  at  200''. 

WefeUky. 


2  IPC*    ........Mt, 288  ....  53-23  ....  5373  ....  52-83 

CaO M 28  ....  5-18  ........      557  ...•    5-35 

3  C*H>0»   153  ....  28-28 

8  HO 72  ....  13-31  12-61 


C*H«CaO<,2C*H»UiO*  +  8Aq....  541     ....  100-00 


3fagneeuhurame  Acetate  crystallizes  in  the  right  prismatic  systeni. 
Batio  of  axes  1  :  0*6042  : 0-8960.  The  crystals  exhibit  dichroism  in  a 
much  higher  degree  than  those  of  uranic  nitrate.  They  effloresoe  readily 
in  the  air,  give  off  6  At.  water  over  oil  of  vitriol^  and  the  rest  when 
heated  to  200^ 

Weaelsky. 

2U*0»  288    ....    50-62    ........    50-72 

MgO 20    ....      3-51     .      3-71 

3  C<H»0» 153    ....    26-89 

12  HO    108    ....     18-98    19-18 


C<H»MgOS2C*H»U,0*  +  12Aq  569    ....  100-00 

Manganoeo-uranic  Acetate  crystallizes  like  the  magnesia- salt,  has  a 
yellow  colour,  likewise  effloresces  very  easily,  and  gives  off  all  its 
water  at  100^ 

■'  Wefldsky. 

2  U«05  288-0    ....     49-28    ........    48*60 

MnO  35-6    ....      6-08    .......      5*88 

3  C<H>0»  153-0    ....    26-17 

12  HO 108-0    ....     18-47    1815 

CHH»MnO*,2C*H»UiO*  +  12Aq  584-6    ....  100-00 

Zinco-uranie  Acetate  forms  sulphur-yellow  crystals  belonging  to  the 
right  prismatic  system,  does  not  give  off  water  when  placed  over  oil  of 
Titriol,  but  turns  dingy  grey,  and  gives  off  its  water  at  1 80^ 
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Wesehkj. 

2VHfi  288-0    ....    52-88 53-2    ....    6224 

ZnO 40-6     ....       7-45     .......  ...^      0*24 

3  C*H»0»    153-0    ....    2809 

7  HO 630    ....     11-58  11-45 

Cm»ZnO*,2C^H3UxO<  +  7Aq....:..  544-6    ....  100-00 

CobaU-uranic  AeekUe  crjstallizes  like  the  zino-salt^  has  a  greenish- 
brown  oolonr^  which  becomes  darker  at  100°.  At  ISO^,  it  assumes  a 
greyish  violet  colour,  and  gires  off  its  water. 

Weaelsky. 

2  U«0» ^   288-0  ....    53-18  52-70  ....  52-59  ....  5379 

CoO 37-5  ....      6-93  6-40 

3  C«H»0» 1530  ....    28-25  

7  HO    63-0  ....     11-64  11-71 

C*H>Ck)0*,2C*H«UiO«  +  7Aq  ....   641-5  ....  lOOOO 

Nickd-uranie  Acdaie  crystallizes  like  the  zinc  and  cobalt  salts,  has  an 
emerald  green  colour,  and  does  not  give  off  its  water  either  in  the  air  or 
over  oil  of  vitrioL    It  becomes  yellowish  at  100^  and  anhydrous  at  180°. 

WeseUkj. 


^" 


2  U«0»    288  0  ....  53-18 52-05  ....             ....  53-04 

NiO 37-6  ....      6-94    ........                     11-71 

3  C<H»0»    153-0  ....  28.26 

7  HO 63-0  ....  11.63                 11-49 

C*H8NiO*,2C*H»UiO*  +  7Aq   541*6    ....  10000 

Cadmio-uranie  Aoetate.  This  salt  differs  in  composition  from  all  the 
preceding.  It  crystallizes  like  the  magnesia-salt,  and  exhibits' the  same 
dichroism.  Becomes  somewhat  opaque  after  long  exposure  to  the  air. 
At  180%  it  mdts  in  its  water  of  crystallization,  and  becomes  anhydrous. 

Wesebky. 


IPO" 

CaO 

144 

, 64 

2  0*H»0» 

6  HO    

102 

45 

40-56  40*10  ....  40-62  ....  409 

18-03  18-10 

28-73 

12*68  13-56 


C<H»CaO*,C<HnJiO<  +  5Aq 355    ....  10000 


Page  814. 

Basic  Acetate  of  Lead.  —  Litharge  dissolves  almost^  Instantly  in  a 
solution  of  neutral  acetate  of  lead,  kept  in  a  state  of  ebullition  in  a  silver 
basin,  and  forms  the  basic  acetate.    (Kochleder,  «/•  pr.  Chem.  74,  28.) 
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Page  820. 

Ferrie  Acetate.  —  By  dissolTing  the  ferrio  oxide  precipitated  hy 
ammonia  (from  a  solatioa  containing  1  pt.  of  iron^>  in  10  pts.  of  acetie 
acid  of  80  p.  c,  at  a  temperatare  between. 40"*  ana  60^,  and  erappnting 
the  decanted  solution  between  OO''  and  80^,  an  amorphooa  ferric  acetate 
is  obtained,  which  is  soluble  in  water  and  alcohol,  and  is  composed  of 
Fe*0',  2CI*H*0*  +  Aq.    (Ondemans,  Chetn,  Oentr.  1858,  489.) 


Peroxide  of  Acelyl.  0*HK)*,0». 

fiRosia    Proe.  Roy.  Soe.  9j  861. 

Prodneed  by  the  action  of  peroxide  of  bariam  on  acetic  anhydxide: 


Aoetic  uiliydride.  Peroxide  of  acetyl       Acetate  of  baryta. 

The  materials  in  equivalent  proportions  are  rery  gradually  mixed 
under  anhydrous  ether;  the  liquid  is  filtered  from  the  acetate  of  baryta; 
the  ether  distilled  off  at  a  low  temperature;  and  the  remaining  liquid 
well  washed  with  water.  Peroxide  of  acetyl  then  remains  as  a  oolonr- 
less  viscid  liquid,  which  has  a  pungent  taste  and  bums  the  tongue  like 
Cayenne  pepper.  A  single  drop  placed  upon  a  watch-gJase  and  heated 
ezplodee-  with  a  loud  report,  shivering  the  glass  to  atoms.  It  is  a  powerful 
oxidising  agent,  instantly  decolorising  sulphate  of  indigo,  convertiilg 
protoxide  of  manganese  mto  peroxide,  and  ferrocyani£  of  patamiua 
into  ferricyanide.  With  baryta- water,  it  forms  peroxide  of  barium  and 
acetate  of  baryta. 

Perotoide  of  benzoyl,  C^^H^O^.O*,  ii  formed  in  like  manner  by  the  actkm  of  psceslde 
of  barium  on  bensoic  uihydride  or  chloride  of  bensoyl. 


Page  387. 


Acid.    C*H«H)»  =  ^*2'®*}S« 

This  acid,  first  obtained  by  Kekul6  In  1854  by  the  Action  of  pentsr 
sulphide  of  phosphorus  on  glacial  aoetic  acid  (ix,  385),  has  been  farther 
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examined  by  Ulrich  (Anm.  Pharm.  109,  278)|  who  liaa  prepared  aerenl 
of  its  salts.  Moreorer,  Jaoqnemin  &  Vonelmann  (Oompi,  rend.  49,  371) 
have  shown  that  it  may  also  be  obtained  bj  the  action  of  ohloride  of 
acetyl  on  salphydtate  of  potassium.  When  chloride  of  acetyl  is  added 
drop  by  drop  to  an  eqairalent  quantity  of  the  snlphydrate  contained  in  a 
retort  famished  with  a  receirer,  an  enemtic  action  immediately  takes 
place,  attended  with  the  evolution  of  sufficient  heat  to  volatilise  a  por- 
tion of  the  chloride  of  acetyl.  On  eohobating  several  times  and  distilling, 
a  yellowish  liquid  is  at  length  obtained,  which  retains*  only  traces  of 
chloride  of  acetyl.  It  distils  almost  wholly  between  90°  and  100^  and 
by  fractional  distillation  a  liquid  is  obtained  boiling  at  9d*'|  and  exhibit- 
ing the  properties  of  thiacetic  acid  described  by  Kekul^. 

The  process  just  described  admits  of  generalisation,  and  may  be 
applied  to  the  preparation  of  the  sulphuretted  acids  of  all  the  acids  of  the 
series  C»«»H»°0*,  thus : 

C*»H«^>0»,C1    +     KHS»    -    Ka    +    ^^^^\p. 

In  like  manner,  by  treating  monosulphide  of  potassium  with  the 
chlorides  of  the  radicals  C*°H^*''0*,  the  tuipkidei  of  the  same  radicals, 
homologous  with  thiacetic  anhydride,  may  be  obtained, 

• 

20H«»-W,C1    +    SKS    •    2KCI    ♦     (C^H*—*©*)^. 

Jacqnemin  &  Vosselmann,  by  treating;  sulphide  of  potassium  with  chloride 
of  acetyl,  have  obtained  thiacetic  anhydnde,  {&nK^y&,  agreeing  in  all 
respects  with  the  product  which  Kekul^  prepared  by  the  action  of  penta- 
sulphide  of  phosphorus  on  acetic  anhydride* 

Respecting  the  preparation  of  thiacetic  acid  hy  Keknl^'i  method,  Ulrich  gives 
the  following  details :  1  At.  finely  pulverised  penUsnlphide  of  phesphoms  and  1  At. 
glacial  acetic  acid  are  mixed  in  a  capacious  retort  and  gentiy  heated,  the  neck  of  the 
retort  being  directed  upwards  and  connected  with  the  lower  end  of  a  Liebig's  condenser ; 
sulphuretted  hydrogen  then  escapes,  arising  from  the  action  of  the  sulphide  of  phos- 
phorus on  the  small  quantity  of  water  contained  in  the  glacial  acetic  acid,  md  the  masi 
is  apt  to  froth  over.  After  the  action  has  ooatiBiied  for  about  two  hours,  the  contents 
of  the  retort  are  distilled  in  the  ordinary  way.  The  reddish  distillate  is  a  mixture  of 
thiacetic  add,  acetic  acid  and  sulphur,  and  a  black  mass  consisting  of  phosphorous  add 
and  melted  sulphur  remains  in  the  retort.  By  submitting  the  distillate  to  fractional 
distillation,  pure  thiacetic  add  is  obtained,  boiling  at  93*.  Ths  product  amounts  to 
about  one-fifth  of  the  acetic  add  employed. 

Properties.  Colourless  liquid,  having  a  pungent  odour  like  that  of 
acetic  acid  and  sulphuretted  hydrogen  together.  Soluble  in  water,  espe- 
cially in  warm  water,  still  more  readily  in  alcohol  and  ether.  Sp.  gr. 
1074  at  lO''.  Boils  at  83''  (Kekul6),  and  distils  unalterel  Does  not 
solidify  at-  17^ 

Hence,  by  espoting  the  crude  distillate  of  aeetie  and  thiacetic  add  to  a  moderately 
low  temperature,  the  greater  part  of  the  acetic  add  may  be  separated  at  once. 

The  vapour-density  determined  at  180**,  was  found  to  be  2*465,  the 
theoretical  density  (2  vol.)  being  2*631.  The  difference  arises  from 
partial  decomposition.      Moreover,  the  vapour-density  determined  at 
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lower  temperaiares,  comes  oat  considerably  greater,  e.  g.  3*04  at  125^^ 
thiacetic  acid  in  this  respect,  resembling  acetic  acid.    (Ulrich.) 

DecomposUions.  The  acid  heated  for  some  time  to  between  180^  and 
200%  in  a  sealed  tabe,  saffers  decomposition,  the  liquid  as  it  cools,  depo- 
siting crystals  of  snlphnr,  and  snlphnrretted  hydrogen  escaping  when 
the  tube  is  opened.  On  sabsequently  distilling  the  residoai  lipoid,  a 
fluid  product  goes  orer  at  120 ,  having  a  pecaliar  odour,  sinking  in 
water,  and  being  gradaally  decomposed  thereby.  It  contains  only  6  p.  a 
sulphur,  whereas  thiacetic  acid  contains  27  p.  c.  It  is  perhaps,  a  mixture 
of  acetyl,  C^H'O',  with  nndecomposed  thiacetic  acid.  —  Oklorme  decom- 
poses thiacetic  acid  with  considerable  rise  of  temperature,  and  formatioo 
of  chloride  of  sulphur,  hydrochloric  acid,  and  chloride  of  acetyL  —  Oil  of 
tUriol  decomposes  it,  with  rise  of  temperature,  erolution  of  sulphuretted 
hydrogen  and  sulphurous  acid,  and  precipitation  of  sulphur.  Nitric  add 
of  sp.  gr.  1*34,  does  not  act  upon  it  at  ordinary  temperatures,  bat  at  a 
gentle  heat,  it  effects  complete  decomposition  attended  with  explosion. 
Fuming  nitric  acid  produces  the  same  effect  at  ordinary  temperatures. 
(Ulrich.) 

Qnnhinaiiani.  The  thiacdaUs^  CH'MO%*,  are  obtained  by  dissoWing 
the  oxides  or  carbonates  in  thiacetic  acid,  or  by  decomposing  the  barium 
salt  with  sulphates.  They  are  all  more  or  less  soluble  in  water  and 
alcohol,  and  crystallize  from  the  solutions ;  b»t  they  are  less  stable 
than  the  corresponding  acetates. 

ThiacetcUe  of  Ammonia  is  produced  by  passing  dry  ammonia-gas 
into  thiacetic  acid  dehydrated  as  completely  as  possible.  Thick  white 
fumes  are  formed,  and  the  compound  separates  from  the  still  liquid 
portion,  in  beautiful  small  white  crystals,  which  axe  very  deliquescent. 
(Ulrich.) 

Thiaoetate  of  Potash  is  easily  obtained  by  adding  thiacetic  acid  to 
aqueous  carbonate  of  potash,  and  evaporating  oyer  the  water  bath;  it 
then  separates  in  small  colourless  crystals,  which  may  be  purified  by 
pressure  and  recrystallization.  Dissolyes  readily  in  water  and  aloohoi, 
and  bears  a  heat  of  100^  without  decomposition. 

Ulrich. 

4C 24-0  ....  2112 

3H 3-0  ....      2-64 

K...... 39-2  ....  34'21     ........    34-25 

2& 320  ....  2802 27*60 

2  0 16-0  ....  14-01 

C*H>KO»S» 114-2    ••••  100-00 

ThiaoeUa$  of  Sodfl.    C^H'NaO'S'  +  Ao,  is  prepared  like  the  potash- 

salt,  and  crystallizes  in  small  colourless  ana  odourless  crystals,  which  are 

very  soluble  in  water  and  alcohol.    Gave  by  analysis,  21-62  p.  c.  sodium, 

the  formula  requiring  21*49  p.  C.  This  salt  cannot  be  prepared  by  dlasolTing 
■odium  in  the  acid,  because  the  heat  thereby  evoWed  causes  further  decomposition  and 
evolution  of  sulphuretted  hydrogen.  The  aqueous  sointion  of  the  resolttng  crystalline 
magma,  yields  on  evaporation  chiefly  acetate  of  soda.    (Ulrich.) 


THIACBTIC  ACID,  449 

Thiacetate  of  Baryta,  C*H»BaO'S*  +  3  Aq.  —  When  tbiacetio  acid 
is  added  to  baryta-water,  till  a  slight  acid  reation  is  produced,  and  the 
liouid  is  then  evaporated  over  the  water-bath,  the  salt  is  obtained  in 
colourless  crystals,  resembling  those  of  heavy  spar,  and  apparently 
belonging  to  the  right  prismatic  system.  It  is  purified  by  repeated 
crystallization.  Dissolves  in  alcohol,  and  gives  off  part  of  its  water  at 
100^     The  solutions  are  neutral,  and  have  a  sweetish  taste.    (Ulrich.) 

XHrich. 

4  C 240    ....     14.06     13-71 

6H     6-0     ....       3-52     3-42 

Ba    68-7     ....     40-25     3986 

2  S 32-0     ....     18-74 

5  0 40-0     ....     23-43 

C^H'BaO^S*  +  3Aq 170-7     ....  lOO'OO 

ThiacetaU  of  SirorUlay  C*H»SrS*0»  -}-  2  Aq.  —  Produced  by  treating 
strontia-water  or  the  carbonate,  with  thiacetic  acid,  and  separates  from 
the  aqueous  solution  in  colourless  crystals,  belonging  to  the  right 
prismatic  system  ;  bears  a  heat  of  1 20°,  without  decomposition  j  gives 
by  analysis  31-64  p.  c.  strontium,  the  formula  requiring  32*01  p.  c« 

Thiacetate  of  Lime,  C^H'CaO'S*  -}-  2  Aq.  —  By  decomposing  the 
carbonate  recently  precipitated  and  suspended  in  water,  with  thiacetic 
acid,  evaporating  to  dryness,  and  recrystallizing  from  water,  the  salt  is 
obtained  in  colourless,  inodorous  crystale,  which  give  off  their  water  at 
100^  The  crystals  give  by  analysis  19'G9  p.  c.  calcium,  the  calculated 
quantity  being  17'67. 

Tliiacetate  of  Magnesia  is  a  viscid  yellowish  deliquescent  mass^ 
which  cannot  be  made  to  crystallize. 

Thiacetate  of  Iron,  —  Recently  precipitated  ferric  hydrate  dissolves 
somewhat  freely  in  thiacetic  acid,  forming  a  solution  which  has  a  greenish 
colour,  probably  arising  from  reduction  of  the  sesquioxide  of  iron  to 
protoxide  ;  the  sulphur  is  not  precipitated,  but  remains  dissolved  in  the 
free  thiacetic  acid.  On  gently  heating  the  liquid,  sulphide  of  iron  is  preci* 
pitated.  —  A  solution  of  sesquichloride  of  iron,  mixed  with  a  thiacetate, 
forms  a  clear  solution,  which  gradually  becomes  turbid  and  deposits  a 
scanty  yellow  precipitate ;  the  decomposition  is  accelerated  by  heat. 

Mercuric  Thiacetate. '^  When  thiacetic  acid  is  poured  upon  dry 
mercuric  oxide,  the  mass  becomes  so  hot  that  part  of  the  acid  volatilizes, 
and  the  resulting  mercury  salt  is  partially  decomposed,  with  formation 
of  sulphide  of  mercury.  —  By  precipitating  a  solution  of  mercuric  chloride 
with  thiacetate  of  potash,  thiacetate  of  mercury  is  obtained  as  a  copious 
white  precipitate,  which,  however,  soon  turns  black^from  formation  of 
sulphide  of  mercury. 

Thiacetate  of  Silver.  —  The  aqueous  solution  of  thiacetate  of  potash, 
forms  with  nitrate  of  silver,  a  white  insoluble  silver-salt,  which  decom* 
poses  and  blackens  almost  at  the  instant  of  formation.  — Similarly  with 
the  cop2)er  salt.     (Ulrich.) 

VOL.  XIIT,  2  o 
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lower  temperatures^  comes  out  considerably  '^ ^^iAk  aniXvMy  the  mixtuie 
tbiacetic  acid  in  tbis  respect,  resembling  %r  ^y<^>  and  a  crystalline  mass  U 

y<in  cool  in  fir,  deposits  ooloarless 

DeeompotUions.    The  acid  heate^  .-^  ^  C«H»0»,C"H',H  (Andyi.  69  « 

200»,  in  a  sealed  tabe,  Buffers  der-    ^'  "^  ®"  ">• 

?i^"?a^'^pe*;[ed?''0n%'>      -      N.OHK)..C.»H..H     .     WS.. 

flaid  product  goes  OVe^     ^aisae.  PhenTl-aretamide. 

water,  and  being  gnu' 

sulpbur,  wbereas  t'  ,-■-  

of  acetyl,  C*H»r' 

^it^"  ^'^  337. 

ifUriol 

hyd-  jg  of  Ethyl^  C*H*S*.     Tbe  best  mode  of  preparing  tbis  oom- 

o  y^ according  to  Hobson  (C^em.  Soc.  Qu,  J,  10,  5Q\  to  distil  the 

^nf'^^ jnhide  of  potassium    in    alcoholic   solution  with  an   equivalent 
^''dty  ^^  sulpbovinate  of  potash. 

^"^BV  treating  sulphide  of  ethyl  with  dilute  nitric  acid,  heating  the 

jatioo  over  the  water-bath  till  the  excess  of  acid  is  expelled,  satarating 

^jth  carbonate  of  baryta,  evaporating  to  dryness,  exhausting  the  residue 

^jth  alcohol,  and  concentrating  the  alcoholic  extract,  a  small  quantity  of 

non-crystallising  syrupy  liquid  was  obtained,  containing  sulpnur,  ethyl, 

ftud  baryta,  probably  in  the  form  of  ethylotrithionate  of  baryta  (xiiy5i4). 

Sulphide  of  Ethyl  tuith  Mercuric  Iodide,  C^H'SjHgl.  —  Sulphide  of 
ethyl  does  not  unite  directly  with  mercuric  iodide  as  it  does  with  the 
chloride  (viii,  339).  To  prepare  the  iodine-compound,  a  mixture  of 
alcohol,  iodide  of  ethyl,  and  the  chlorine-compound,  C^H^S,HgCl,  is  heated 
for  some  hours  to  100^,  in  a  sealed  tube;  the  contents  then  separate  into 
two  layers,  the  lower  of  which  quickly  aggregates  into  a  yellow  solid, 
while  the  upper,  on  cooling,  yields  the  compound  C*H*S,HgI,  in  the  form 
of  a  yellow  crystalline  body.  It  is  also  obtained  by  heating  to  100'',  in  a 
sealed  tube,  a  mixture  of  finely  pulverized  mercuric  sulphide  with  alcohol 
and  iodide  of  ethyl.  It  may  be  purified  by  crystallisation  from  boiling 
alcohol,  in  which  it  is  sparingly  soluble.  —  It  has  the  aspect  of  sulphur; 
does  not  change  colour  when  rubbed;  melts  at  110^;  solidifies  in  a 
radio-crystalline  mass  on  cooling  ;  and  is  resolved  at  100°  into  sulphide 
of  ethyl  and  mercuric  iodide.  (A.  Lori,  Compt.  rend,  46,  1280:  Ann, 
Pharm.  107,  235.) 

Loir. 

4  C  24    ....      8*8     8-26 

5  H 5     ....       1-8     2-50 

S  16     ..,.       5-9     6-40 

Hg   100    ....    36-7    35-75 

I  127     ....     46-8     47-90 


C*H*S,HgI ....  272     ....  100-0    100*80 

The  corresponding  me^y^compound  CH'S,HgI,  may  be  obtained  by 
precisely  similar  methods.  It  is  yellow,  melts  at  87^  and  decomposes 
at  165".  It  gave  by  analysis  4-1  p.  c.  carbon,  and  37'3  mercury,  the 
formula  requiring  4*6  C,  and  38*7  Hg.     (Loir.) 
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Page  858. 

Iodide  of  Ethyl,  —  To  prepare  large  quantities  of  iodide  of  ethyl 

^thont  danger,  De  Vrij  (^.  «/.  Pharm.  31,  169)  saturates  anhydrous 

:ohol  in  a  vessel  surrounded  with  frigorific  mixture,  with   dry  hydro- 

\oric  acid  gas  j  then  determines  the  Quantity  of  hydrochloric  acid  in 

\mple  of  the  saturated  liquid;  and  adds  this  liquid  to  the  pulverized 

le  of  potassium  contained  in  a  retort,  in  quantity  just  sufficient  to 

f  ert  the  iodide  into  chloride.     The  liquid  is  distilled  off  the  next  day, 

then  washed  and  rectified. 

Iodide  of  methyl  may  be  prepared  in  like  manner.  On  adding  wood- 
spirit  saturated  with  hydrochloric  acid  to  iodide  of  potassium,  decomposition  takes 
place  immediately,  attended  with  great  rise  of  temperature.     CDe  Vrij.) 

On  the  preparation  of  iodide  of  ethyl,  see  also  Reynoso  {N,  Ann,  Chim,  Phyt, 
48,  385;  JahrtMbtr  d.  Chem.  1856,  565);  and  Walz  {N.  Jahrb,  Pharm.  8,  «74). 

Action  of  Iodide  of  Ethyl  on  SUver-salU,  —  When  iodide  of  ethyl  is 
mixed  in  a  closed  vessel  with  tungdate  of  silver,  strong  action  soon  takes 
place,  attended  with  rise  of  temperature,'formation  of  iodide  of  silver,  and 
ether,  and  separation  of  free  tungstic  acid.  No  tungstate  of  ethyl  is  pro- 
duced. (Gossmann,  Ann.  Pharm.  101,  218.)  Similar  results  are  obtained 
with  molybdate,  arsenite,  arsenate,  antimoncUe,  stannaie,  borate  and  tellu- 
rate  of  silver.  When  iodide  of  ethyl  is  enclosed  in  sealed  tubes,  with 
bichromate  of  silver,  a  small  quantity  of  aldehyde  is  formed.  The  mixture 
becomes  very  hot,  and  the  tubes  are  very  liable  to  burst.  —  Iodide  of  ethyl,  heated 
to  100°  for  some  hours  in  sealed  tubes  with  sidphide,  stUphate,  or  sulpho- 
cyanide  of  silver,  is  converted  into  sulphide,  sulphate,  or  sulphooyanide 
of  ethyl     (Nason,  Ann.  Pharm.  104,  126). 


Bromide  of  Ethyl  is  easily  prepared  by  distilling  4  pts.  of  pulverized 
bromide  of  potassium,  with  5  pts.  of  a  mixture  of  2  pts.  of  oil  of  vitriol 
and  1  pt.  of  96  per  cent  alcohol.     (De  Vrij.)     See  also  Reynoso  {he.  eU). 


Page  366. 

Bromide  of  EthyUdene.    C«H«Br>. 

Wdrtz  &  Frapolli.     Ann,  Pharm.  108^  225. 

Obtained  by  passing  vapour  of  aldehyde  over  pentabromide  of  phos- 
phorus  in  a  vessel  externally  cooled.  The  products  formed  are  bromide 
of  ethylidene  and  oxybromide  of  phosphorus,  which  cannot  be  separated 
by  fractional  distillation,  because  the  bromide  of  ethylidene  is  decom- 
posed by  heat.   The  oxybromide  of  phosphorus  may  however  be  removed 

2  o  2 
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by  agitating  the  mixture  with  lamps  of  ioe,  replacing  them  as  they  melt. 
A  dense  yellow  liquid  is  thus  obtained,  which  is  insoluble  in  water  and  is 
readily  decomposed  by  water,  with  evolution  of  hydrobromic  acid :  hence 
it  is  impossible  to  obtain  the  compound  in  a  state  of  sufficient  puritj  fcr 
analysis. 

Bromide  of  ethylidene  treated  with  ethylate  of  sodium  yields  acetal: 

C^H^Br*     +     2OH*Na0«     =     2NaCl     +     C*n*,{C*U^)\0*, 


Acetal. 

The  acetal  thus  prodaced  yielded  by  analysis  61*2  p.c.  carbon  and  12*1  hydrogen, 
the  formuU  Ci^H^K)*  requiring  61-02  C  and  11-86  H. 


Page  376. 


"O 


Chloride  of  EthyMene,    C*H*Cl«. 

GfiUTHER.     Ann.  Pharm,  105,  321. 

WuRTZ  <fe  Frapolli.     Compt.  rend.  47,  418;  Ann,  Pharm.  108,  223. 

Produced  by  the  action  of  pentachloride  of  phosphorus  upoa  alde- 
hyde: 

C<H*0*     +     PCI*    «     C*H<C13     +     PO*CP. 

[By  the  action  of  PCI*  on  glycol,  the  isomeric  compound  chloride  of  ethylene  if 
produced  (p.  423)]. 

The  vessel  containing  the  chloride  of  phosphorus  must  be  kept  cool, 
while  the  aldehyde  is  added  by  small  portions;  afterwards  the  mixture 
is  warmed,  whereupon  the  whole  dissolves  to  a  homogeneous  liquid, 
which  gradually  blackens  when  distilled,  and  gives  off  below  100^,  a 
liquid  from  which  water  separates  an  oily  body,  and  above  100°,  oxy- 
chloride  of  phosphorus.  The  oily  liquid,  dried  by  chloride  of  calcium  and 
rectified,  yields  chloride  of  ethylidene. 

Transparent,  colourless,  oily  liquid,  resembling  chloroform  in  tasto 
and  odour.  Sp.  gr.  1-189  at  4-3°  (Geuther).  Boils  at  58°  (Wurt«  &  Fra- 
poUi);  at  60°  (Geuther). 


4  C    

....     24-24 
....       4-04 
....     71-72 

Geuther. 
24-44 

4  H    

....       4 

4*47 

2  CI  

....    71 

71.55 

C^H^CP 

.■••         «7v 

....  100-00 

100-46 

Isomeric  with  chloride  of  ethylene,  but  differs  from  it  in  specific  gravity  and  in 
boiling  poiDt,  the  sp.  gr.  of  chloride  of  ethylene  being  1-256  at  12®  according  to  Reg- 
naalt,  and  the  boiling  point  86^  according  to  Dumas.  The  two  bodies  differ  also  in 
their  behaviour  with  alcoholic  potash,  chloride  of  ethylene  being  easily  decomposed 
thereby,  into  chloride  of  potassium  and  the  compound  C^H^Cl ;  whereas  chloride  of 
ethylidene  is  not  all  affected  by  alcoholic  potash  in  the  cold,  and  with  difficulty  even 
when  heated. 


OXYCHLORIDE  OP  ETHYLIDENE.  4-53 

Chloride  of  etliylidene  treated  with  ethylate  of  sodiam  does  not  act 

like  the  bromide  and  produce  acetal  (p.  452),  bnt  yields  a  chlorinated 

pi6,  OH'Cl,  identical  in  composition  and  properties  with  the  so-called 

chloride  of  acetyl  (chloride  of  acetoayl  or  vinyl,  ix,  191),  derived  from  Datch 

liquid.  The  identity  of  the  two  gMes  is  shown  bj  their  solabiiity  in  water  and  alcohol, 
and  by  their  behaviour  with  chlorine  ;  1  toI.  water  at  2b^  absorbed  0*81  rol.  of  the  gas 
(A)  obtained  as  above  from  chloride  of  ethylidene,  and  the  t>anie  volume  of  the  gas  {£) 
from  chloride  of  ethylene.  1  vol.  anhydrous  alcohol  at  22*5°  dissolved  55*1  vol.  of  the 
gas  A,  and  at  22*9%  54*5  vol.  of  the  gas  B,  The  gas  A  absorbs  chlorine  and  forms  a 
compound  C^H'Cl^  identical  with  that  which  Regnault  obtained  in  like  manner  from 
the  gas  J9. 

The  term  ethylidene  is  applied  to  a  radical  (C^H^),  supposed  to  exist  in  a  series  of 
compounds  derived  from  aldehyde,  9nd  isomeric  with  the  ethyleue-compounds,  which  are 
derivatives  of  glycol,  e.  g,  chloride  of  ethylidene,  isomeric  with  chloride  of  ethylene ; 
aldehyde  with  oxide  of  ethylene ;  Geuther's  compound  of  aldehyde  and  acetic  anhydride, 
with  biacetate  of  ethylene;  tiie  compound  of  aldehyde  and  chloride  of  acetyl, 
(C^II^0S,C<H*0*C1),  with  glycolic  chloracetin;  and  acetal  with  biethylglycol.  These  two 
series  of  compounds  are  intimately  related  to  each  other,  and  the  compound  C^El^l, 
which  may  be  produced,  from  either  of  them,  may  be  regarded  as  the  link  between  the 
two.      (Wurtz  and  Frapolli). 

The  so-called  ethylidcne-compounds  may,  however,  be  viewed  in  a  different  light,- 
viz.,  as  containing  the  radical  C^H'.  At  all  events,  chloride  of  ethylidene,  as  pointed 
out  by  Beilstein  {Bull.  Soc.  Chim.  de  Paris,  i,  60),  appears  to  be  identical  with 
Regnault's  monocktorinated  hydrochloric  ether,  C^H'C1,HC1  (viii,  375),  that  compound 
having  a  specific  gravity  of  1*174  at  17**,  boiling  at  64°,  and  being  also  with  difficulty 
acted  upon  by  alcoholic  potash. 


Oxychloride  of  EthyUdene.   CWCPO*. 

A.  LiEBEN.     Compt  rend.  46^  662;  Ann.  Fharm.  106,  BS6. 

Produced  by  the  action  of  hydrochloric  acid  on  aldehyde: 

C^H*02     +     2HC1    «     C«H8C1»0»     +     2H0. 

When  aldehyde  cooled  by  a  freezing  mixture  is  saturated  with  dry 
hydrochloric  acid  gas,  the  liquid  increases  in  volume  and  separates  int  o 
two  colourless  layers,  which  must  be  immediately  separated,  as  they  act 
upon  each  other.  The  lower  layer  is  aqueous  hydrochloric  acid,  the 
upper  is  oxychloride  of  ethylidene,  which  may  be  purified  by  repeated 
distillation  over  chloride  of  calcium. 

Transparent,  colourless  liquid,  smelling  of  aldehyde  and  hydrochloric 
acid.     Sp.  gr.  113T6  at  12°.     Boiling  point  116^—1 17^  Vapour-densit  y 
5*08  (taken  at  ITS'"). 

lieben. 

8  C  48  ....  33-57  33-46  ....  33-41 

8  II 8  ....  5-59  5'77  ....   581 

2  CI 71  ....  49-65  49-12 

2  0  16  ....  11-19  11-65 


CSH8C120' 143  ....  100-00  10000 
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Vol 

O-Taponr 8  3*3280 

H-KM 8  0-5544 

Cl-gas 2  4-9086 

0-gM 1  1-1093 

Vapour  of  C8H8CPO* 2    99003 

1     4-9501 

May  be  regarded  as  a  doable  molecule  of  alddiyde  in  wUch  2  At.  O  are  rqpUoad 
by  2  At.  CI.    Isomerie  with  D'Aroet's  chloratheral  (iz,  1 92). 

Oxyobloride  of  ethylidene  \b  not  decomposed  by  water  in  the  cold, 
bnt  on  heating,  it  is  converted  thereby  into  hydrochloric  acid  and  alde- 
hyde. —  Pentaehloride  of  phosphorus  does  not  act  upon  it  at  ordinary 
temperatures,  bnt  is  completely  dissolved  when  heated  with  it  in  a  sealed 
tnbe  to  100°  for  seyeral  hours:  the  organic  product  cannot  however  be 
separated  from  the  ozychloride  of  phosphorus  formed  at  the  same  time. 
(V^nrts  A  FrapoUi.) 

Geuther  &  Cartmell,  by  treating  aldehyde  with  hydrochloric  acid, 
have  obtained,  besides  the  oxychloride  just  described,  another  which 
has  the  composition  C"H^1*0^,  and  may  be  regarded  as  a  triple 
molecule  of  aldehyde  (PH^K)*,  in  which  2  At  0  are  replaced  by  2  At.  CL 
{Froe.  May.  Soe.  10,  110). 


Chlorethylate  of  Ethylidene. 

C«HH310»    =    C*H*,C*HK)»,CL 

WuRTz  &  Frapolli.     Ann.  Pharm.  108,  226. 

Produced  by  passing  hydrochloric  acid  to  saturation  into  a  mixture 
of  1  Yol.  aldehyde  and  2  vol.  absolute  alcohol  surrounded  with  a  freezing 
mixture.  Two  layers  of  liquid  are  then  formed,  the  lower  consisting  of 
aqneons  hydrochloric  acid  and  the  upper  etheieal  layer  of  chloiethylate 
of  ethylidene: 

C<HH)s     +     C<H»0«     +     Ha     »    C«HK30«     +     2HO. 


8C 

9H 

CI 

20 


Wwtz  &  Fnpoili. 

480 

....     44*24 

45*14 

9-0 

••..      0**9 

9-51 

35-5 

....     32-72 

30-34 

16-0 

....     14-75 

15-01 

C?H»C10« 78-5     ....  10000     10000 

The  differences  between  the  analytical  and  calculated  results  arise  from  partial  deoom. 
position  dunng  dtttUlation.  The  carbon  and  hydrogen  were  determined  from  a  epmneii 
boihng  between  95"  and  97»;  the  chlorine  from  one  whidi  boiled  at  about  98%  ^^ 
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This  compound,  treated  with  ethjlate  of  sodium,  yields  chloride  of 
sodiam  and  acetal: 

C8H»C102     +     C*H*Na02     _     NaCl     +     C«H"0<. 

The  aeeUl  thus  produced  yielded  by  ooalyiis  61*30  and  60*80  p.e.  oarbon;  and 
12*40  and  12*36  hydrogen.  Thia  method  of  converting  aldehyde  into  acetal  is  much 
easier  than  that  which  requires  the  preparation  of  bromide  of  ethylidene^  the  latter 
compound  being  very  difficult  to  obtain. 


Chlorosulphate  of  Ethyl.    C^HH:i,S«0». 

R.  Williamson.     Chem.  Soc,  Qu,  J.  \0,  100.  , 

Produced  by  the  action  of  chloride  of  ethyl  on  anhydrous  sulphuric 
acid. — When  a  thin  glass  vessel  containing  the  anhydrous  acid  is 
enclosed  in  a  sealed  tube  containing  chloride  of  ethyl,  and  the  tube  is 
shaken  so  as  to  break  the  inner  vessel,  the  anhydride  dissolves  in  the 
chloride  of  ethyl ;  and  on  subsequently  distilling  off  the  excess  of  chloride 
of  ethyl,  the  chlorosulphate  remains  in  the  form  of  a  colourless  oily 
liquid.  —  It  appears  also  to  be  formed  by  the  action  of  chlorosulphurio 
acid  on  absolute  alcohol: 

S20^C1»     +     C<H«0«     =     C<H«C1S«0«     +     HCl. 

It  sinks  in  water,  and  is  slowly  decomposed  thereby,  yielding  hydro- 
chloric, sulphuric,  and  probably  also  ethylsulphuric  acia. 

R.  Williamson. 

S«0«  80-0     ....     55-36     546     ....     554     ....     561 

C*H«C1  64-5     ....     44-64     45-4     ....     44.6     ....     43*9 

Cm*Cl,S20"....  144-6     ....  10000     100-0     ....  1000     ....  100-0 

p.     ,  that  is  to  say  as  snlphnric  acid 
&0*  I  ^^,  in  which  1  At.  H  is  replaced  by  ethyl  and  1  At.  H0»  by  CI.     It  is  a 

homologue  of  the  chlwohydrated  sulphuric  acid  S^O*  -j  ^ ^    ,  which  A.  W.  WUliamson 

obtained  (Chem.  Soc,  Qu.  J.  7,  180)  by  the  action  of  sulphuric  acid  on  peotacfaloride 
of  phosphorus.  This  latter  compound  may  also  be  produced  by  the  direct  combination 
of  liydrochloric  acid  with  sulphuric  anhydride. 

A  similar  compound  is  formed  with  chloride  of  methyl. 

Chloride  of  acetyl,  C*H'0*C1,  likewise  acts  on  anhydrous  sulphuric 
acid  in  closed  vessels,  with  evolution  of  heat,  and  formation  of  a  liquid 
which  is  colourless  at  first,  but  afterwards  turns  yellow  and  red,  and 
decomposes  rapidly  in  contact  with  the  air.  When  dropped  into  water, 
it  sinks  to  the  bottom  and  gradually  dissolves,  forming  an  acid  liquid, 
which  forms  with  baryta  a  soluble  salt,  yielding  a  gelatinous  precipitate 
on  the  addition  of  an  alkali.     (R.  Williamson.) 

The  chlorosidphaie  of  phenyl,  C^'H^C1,S'0*  (chlorosnlphobeosolic  acid), 
obtained  by  Hntchings  (xi,  175),  is  likewise  a  eompound  of  similar 
constitution. 
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Page  899. 


Ethf/lpho»phoric  Acid.  —  According  to  Rejnoso  {iV.  Ann.  Chtnt,  Phys^ 
48,  385),  the  action  of  iodine  and  phosphorus  upon  alcohol  (as  in  the 
preparation  of  iodide  of  ethyl),  is  represented  hy  the  equation  ; 

6C<H«0»     +     61     +     P     =     6C*H»I     +     P08,H',C^H«     +     4HO. 

The  formation  of  ethylphosphoric  acid  in  this  process  has  been  confirmed 
by  Tuttle  (Ann,  Pharm.  101,  290).  On  diluting  with  water  the  syrupy 
liquid  which  remains  after  distilling  off  the  iodide  of  ethyl,  neutralizing 
with  carbonate  of  baryta,  and  precipitating  with  alcohol,  a  salt  was 
obtained  which,  after  drying  at  100°,  yielded  57*9  p.  c  of  baryta;  agreeing 
nearly  with  the  formula  P0^OH'^,Ba*,  which  requires  58*3  per  cent. 


Page  475. 

Nitrate  of  Ethyl.  When  1  At.  iodide  of  potassium,  and  1  At.  nitrate 
of  ethyl  are  heated,  together  with  an  equal  volume  of  alcohol,  to  100°,  in 
a  sealed  tube,  iodide  of  ethyl  is  formed,  together  with  a  little  ether,  and 
a  separation  of  iodine  takes  place.  The  essential  part  of  the  reaction  is 
expressed  by  the  equation  : 

NO«,C*H»     +     KI     =     NQSK     +     C*H»I. 

The  ether  appears  to  result  from  the  action  of  the  iodide  of  ethyl  on  the 
alcohol ;  and  the  iodine,  together  with  some  gaseous  products,  likewise 
results  from  secondary  decompositions.  (Juncadella,  GompU  rend.  48, 345.) 


Page  486. 

Compounds  of  Cyanide  of  Ethyl  with  Chlorides. 

W.  Henkel.    Ann.  Phai-m.  106,  282. 

These  compounds  are  formed  by  direct  combination,  which  is  often 
attended  with  so  great  a  rise  of  temperature,  that  external  cooling  is 
necessary  to  prevent  decomposition.  Many  of  them  crystallize  well,  and 
may  be  distilled  without  decomposition ;  but  they  are  instantly  decom- 
posed by  alcohol  and  water,  and  cannot  be  recrystallized  from  ether  ; 
hence  they  are  difficult  to  purify. 
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Cyanide  of  Ethyl  with  Chloride  of  Titanium.  C«H»N,TiCl*.  —  The  two 
substances  unite  without  much  rise  of  temperature^  and  on  agitation,  the 
compound  separates  in  snow-white  crystalline  crusts,  which  distil  without 
decomposition. 

Calcalated.  Found. 

Titanium  57-10    58'21  p.c. 

With  Peniachloride  of  Antimony.  C«H»N,SbCl».  —The  heat  evolved 
by  the  combination  is  so  great,  that  to  prevent  blackening  and  decompo- 
sition, it  is  necessary  to  cool  the  retort  with  a  mixture  of  snow  and  salt. 
On  distilling  off  the  excess  of  cyanide  of  ethyl,  the  compound  separates 
as  a  yellow  mass^  which  cannot  be  sublimed  without  decomposition. 

Calculated.  Found. 

Antimony    35*68     34*59  and  35*26  p.c. 


With  Bichloride  of  Tin.  C«H»N,SnCP.  —  The  most  stable  of  this  class 
of  compounds. 

Calculated.  Found. 

Sn    25-00     25-47 

CI    80-64    30-37 

The  crystals,  when  left  to  stand  on  a  porous  tile  over  oil  of  vitriol, 
give  "off  a  considerable  quantity  of  cyanide  of  ethyl.  They  were  afterwardi 
found  to  contain  37*9  p.  c.  tin. 


With  Terchloride  of  Gold.  C«H»N,AuCT.  —  Resembles  the  corres* 
ponding  methyl-compound  (p.  412). 

Calculated.  Found. 

Gold    42*38     41*13 

With  Bichloride  of  Platinum.  C«H»N,PtCP.  —  Resembles  the  pre- 
ceding. 

Calculated.  Found. 

Platinum    42*84     43.92 

With  Chloride  of  Carhonyl  C«H»N,C'0'CP.  —  Phosgene  gas  prepared 
by  passing  carbonic  oxide  through  boiling  pentachloride  of  antimony^ 
and  freed  from  the  vapours  of  the  latter  compound  by  passing  through  a 
strongly  cooled  receiver,  was  introduced  into  a  tube  containing  cyanide 
of  ethyl,  and  cooled  with  snow.  The  product  is  a  transparent  colourless 
liquid,  which,  in  contact  with  water,  gives  off  a  considerable  quantity  of 
gas  burning  with  a  blue  flame. 

Calculated.  Found. 

Chlorine    46*1     45*78 
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Wiih  Chlwxde  of  Cyanogen.  OH'N.CyCL  —  Obtained  by  pasBisg  dry 
craseous  chloride  of  cyanogen^  for  a  long  time  through  cyanide  of  ethyL  — 
Coloarless  liquid,  which  ^ils  between  60°  and  68^  irritates  the  eyes  and 
respiratory  organs  strongly,  and  is  decomposed,  with  rise  of  temperatare 
by  contact  with  water. 

Calculated.  Found. 

.  Chlorine...., 30'47    29*86 

It  decomposes  spontaneously  in  a  few  days,  the  whole  of  the  chloride 
of  cyanogen  being  separated  in  the  solid  form,  as  Cy'Cl'.     (Hencke.) 

Cyanide  of  Ethyl  and  Silver,  —  When  iodide  of  ethyl  and  cyanide  of 
silver,  in  equivalent  quantities  are  heated  together  to  100°  in  a  sealed 
glass  tube,  a  viscid  oil  is  formed,  which  solidifies  to  a  crystalline  mass 
on  cooling,  and  contains,  together  with  iodide  of  silver,  a  compound  of 
cyanide  of  ethyl  and  cyanide  of  silver,  which  does  not  yield  pure  cyanide 
of  eth}*^!  by  distillation.  On  distilling  it  with  water,  a  liquid  is  obtained 
which  smells  strongly  of  cyanide  of  ethyl,  and  when  mixed  with  an 
acid  and  evaporated,  yields  an  impure  salt  of  ethylamine. 

When  a  mixture  of  cyanide  of  silver,  iodide  of  ethyl,  and  water,  is 
heated  to  100^  till  the  half-fused  mass  no  longer  gives  off  bubbles  of 
iodide  of  ethyl,  the  aqueous  solution  yields  on  cooling,  fine  shinins 
crystals  of  the  compound  AgCy^C^HK/V.  This  substance  may  be  obtained 
in  larger  quantity,  by  repeatedly  boiling  with  water  the  fused  product 
resulting  from  the  decomposition  of  cyanide  of  silver  by  iodide  of  ethyl, 
and  quickly  drying  upon  paper  the  crystals  which  separate  on  cooling. 
They  are  microscopic  square  prisms,  which  have  a  very  unpleasant  odour, 
melt  between  80°  and  90°,  blacken  quickly  in  the  moist  state,  and  are 
very  slightly  soluble  in  alcohol  and  ether.  When  exposed  for  some  time 
to  the  air,  they  lose  their  odour,  and  are  decomposed,  cyanide  of  silver 
remaining  in  the  form  of  the  original  crystals.  —  When  distilled  with 
potash,  they  yield  a  liquid  which  smells  of  cyanide  of  ethyl,  and  when 
treated  with  hydrochloric  acid,  yields  a  pure  salt  of  ethylamine.  —  Bat 
if  the  aqueous  solution  of  the  product  obtained  by  decomposing  cyanide  of 
silver  with  iodide  of  ethyl,  be  treated  with  dilute  sulphuric  [hydrochloric?] 
acid,  hydrocyanic  and  carbonic  acids  are  evolved,  cyanide  of  silver  is  pre- 
cipitated, and  the  evaporated  liquid  contains,  together  with  ethylamine,  a 
body  which  emits  the  odour  of  cyanide  of  ethyl  when  boiled  with 
potash,  and  is  perhaps  a  compound  of  hydrochloric  acid  with  cyanide  of 
ethyl  HC1,C*H"N,  the  latter  playing  the  part  of  a  base.  (E.  Meyer, 
J.  pr.  Chem.  68,  279.) 


Platinocyanide  of  Ethyl. 

C'H^N^Pt    =     Cy«Pt,C*H»    =     PtCy,C*H«Cy. 

0.  V.  Thanm.  Ann,  Fharm,  107,  315. 

Prepared  by  passing  dry  hydrochloric  acid  gas  into  a  solution  of 
hydroplatinocyanic  acid  in  absolute  alcohol.  The  gas  is  rapidly  absorbed, 
the  liquid  becomes  very  hot  and  solidifies  on  cooling  to  a  crystalline  pulp, 
composed  of  small  aurora-red  needle:}.  The  crystals  must  be  quickly 
filtered  and  dried  with  great  care  over  oil  of  vitriol  and  caustic  potash. 
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The  crystals  thus  obtained  contain  2  At.  water,  from  wbich  they 
cannot  be  separated  without  decomposition.  They  belong  to  the  right 
prismatic  system,  and  are  combinations  of  a  prism  with  the  basic  terminal 
face  and  a  pyramid.  They  appear  to  be  isomorphous  with  platinocyanide 
of  potassium.  Under  the  microioope,  the  body  of  the  crystal  exhibits  a 
brown  colour,  while  the  surface  varies  from  light  azure  to  dark  steel- 
blue. 
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The  deficiency  of  carbon  in  some  of  the  analyses  is  dae  to  the  great  tendency  of 
the  COD  poand  to  decompose. 

Hydrated  platinocyanide  of  ethyl  is  resolved  at  100'',  into  alcohol 
and  hydroplatinocyanic  acid: 

0»H7K»PtO»     -     C«H«0»     +     C«N»PtH 

It  suffers  the  same  decomposition  in  contact  with  water.  At  higher 
temperatures,  it  is  resolved  into  platinous  cyanide,  cyanide  of  ethyl  and 
water.  Aqueous  ammonia  added  in  excess  to  a  concentrated  alcoholio 
solution  of  platinocyanide  of  ethyl  mixed  with  4  or  5  times  its  bulk  of 
ether,  forms  stellate  groups  of  needles  consisting  of  platinocyanide  of 
diplatosammonium  (viii,  45) ;  and  on  evaporating  the  mother-liquor  to 
diyness,  dissolving  it  in  alcohol,  and  leaving  the  solution  to  evaporate 
over  oil  of  vitriol,  it  first  deposits  hydrated  platinocyanide  of  ammonium, 
and  then  yellow  needles  probably  consisting  of  platinocyanide  of  ethyl- 
€tmmomum.    The  decomposition  may  be  represented  by  the  equation ; 

fNH* 
3Cy«PtC*H*         +         3NH»        =        Cy'PtN^  Pt 


Platinocyanide  of 
diplatosammoniam. 


Cy'PtNJ^gl         +         2CyC^H» 


Platinocyanide  of  Cyanide  of 

ethyl-ammonium.  ethyl. 

fNH* 
Vid    3(Cy»PtC*H»,HK)«)     +     3NH»    =     Cy»PtN4  Pt  +       Cy«PtNH^ 


Platinocyanide  of 
ammonium^ 


^H* }  ^  ^         2Cy=C^H* 


4H0 
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Probably  both  these  reactions  go  on  together ;  but  the  cyanide  of  ethyl 
appears  to  be  farther  acted  on  by  the  free  ammonia,  perhaps  yielding 
ethylamine  and  cyanide  of  ammonium: 

CyC^H»     +     2NH»     =     Nff.C^H*     +     CyNH* 

On  Baturating  the  ammoniacol  distillate  with  bydrochloric  add,  evaporatiDg  to 
dryness,  treating  the  residue  with  a  mixture  of  absolute  alcohol  and  ether,  and  again 
evaporating,  a  hygroscopic  residue  wasfleft  containing  61*8  p.  c.  chlorine,  probably 
therefore  a  mixture  of  sal-ammoniac  (66'4  p.  c.  CI)  and  chloride  of  ethyl-ammonium 
(42-9  p.  c.  CI). 

Dry  ammonia  gas  converts  platiuocyanide  of  ethyl  into  platinocyanide 
of  ammonium  and  ethylamine; 

Cy«PtC<H»     +     2NH3     «     Cy'PtNH*     +     N(H2,C^H5) 

The  volatile  products  being  condensed  in  hydrochloric  acid  and  the  solution  treated 
as  above,  a  residue  waa  obtained  containing  6'4  p.  c.  chlorine. 

Platinocyanide  of  Ethylamm(m%um,  Cy'Pt,(N,H',C*H').  —  The  yellow 
crystals  obtained  in  the  manner  above  described,  by  the  action  of  aqueoos 
ammonia  on  a  solution  of  platinocyanide  of  ethyl  in  alcohol  and  ether, 
dissolve  very  readily  in  water  and  alcohol;  and  the  solutions  evaporated 
in  the  air,  leave  long  yellow  needles,  which,  while  immersed  in  the 
mother-liquor,  exhibit  a  splendid  violet  iridescence  on  the  surface.  They 
gave  by  analysis  50*98  p.  c.  platinum,  the  above  formula  requiring  50*26 
p.  c.     (v.  Tbann.) 
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Sulphocyanide  of  Ethyl.  — Ammonia  in  the  state  of  ga«,  does  not  act 
upon  sulphocyanide  of  ethyl;  but  in  alcoholic  solution  it  separates  a  black- 
brown  substance,  especially  if  the  mixture  is  heated.  When  sulphocy- 
anide of  ethyl  is  heated  for  several  days  to  1 00°,  in  a  sealed  tube  with 
strong  aqueous  ammonia,  a  black  substance  {A)  separates,  which  is  vola- 
tile for  the  most  part  when  strongly  heated,  sparingly  soluble  in  water, 
alcohol  and  ammonia,  easily  and  with  dark  colour  in  the  fixed  alkalis, 
from  which  solutions  it  is  partially  deposited  after  awhile.  When 
analyzed  without  further  purification,  it  gave  41*1  p.  c  carbon,  8'9 
hydrogen,  and  41 '5  nitrogen. 

The  brown  aqueous  solution  from  which  the  black  substance  was 
deposited,  contained  (together  with  free  ammonia)  cyanide  of  ammonium, 
carbonate  of  ammonia,  oxalate  of  ammonia,  and  urea;  bisulphide  of  ethyl 
C*H%',  was  likewise  formed.  It  appears  then  that  the  sulphocyanide 
of  ethyl  C*H*,C'NS',  gives  up  C»N,  leaving  C*H»S^  and  the  cyanogen  thus 
separated  reacts  further  on  the  ammonia.  (A.  Kremer,  J,  pr,  Ckem.  73, 
265.) 

Sulphocyanide  of  amyl  is  decomposed  by  ammonia  in  a  similar 
manner,  but  less  easily.     (Kremer.) 
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Sulphocyanide  of  ethyl  heated  for  several  days  to  100°,  ia  sealed 
glass  tubes,  with  aqueous  potash,  is  conyerted  into  bisulphide  of  ethyl, 
with  simultaneous  formation  ol  cyanide  and  cyanate  of  potassium: 

2(C<H«,CyS2)     +     2KO     =     2C*H5Sa      h     KCy     +     KCyO^ 

The  separation  of  cyanogen  in  this  deoompositionj  and  the  decomposition  of  the 
resulting  cyanate  of  potash ,  explain  Lo^Ig's  statement  (viii,  390),  that  sulphocyanide  of 
ethyl  boiled  with  alcoholic  potash  yields  bisulphide  of  ethyl,  ammonia,  and  carbonate  of 
potash.     (Brilning,  Ann,  Pharm,  104,  198.) 

Sulphocyanide  of  Sthj/lene,C*R\(CPl^S^y.  —  Formation  and  preparation 
(z,  520).    The  compound  melts  at  90°,  and  solidifies  at  83°. 
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In  very  dilute  nitric  acid  it  dissolves  readily  with  the  aid  of  heat, 
and  crystallizes  out  unchanged  on  cooling;  but  stronger  nitric  acid  decom- 
poses it,  forming  a  crystalline  acid,  probably  bisulphetholio  acid  (xii, 
516).     (Buff,  Ann.  Pharm.  100,  229.) 
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Acetone. 

Friedel.     Compt  rend.  46,  1165;  47,  921.     BvU,  Soc.  Chim.  de 

1,  26,  57.     Ann.  Pharm.  107,  174;  112,  236. 
RiCHE.     Compt,  rend,  49,  176.    BtiU,  Soc,  Chim.  de  Paris  1,  29.    C%€m. 

Gaz„  1859,  323. 
FiTTio.    Ann.  Pharm,  110,  23. 
Stadeler.     Ann.  Plutrm.  Ill,  277. 

Constitution  of  Acetone.  — From  Friedel's  experiments  it  appears  thai 
wlien  a  mixture  of  acetone  and  water  acidolated  with  sulphuric  acid,  is 
subjected  to  the  action  of  a  feeble  current  of  electricity,  the  acetone  is 
oxidised  by  oxygen  derived  from  the  water,  and  converted  partly  into 
acetic,  partly  into  formic  acid,  probably  according  to  the  equation: 

C«H«02     +     60     =     C<H<0*     +     C*IPO< 

This  result  affords  an  additional  argument  in  favour  of  the  theory  which 
regards  acetone  as  a  methyl-compound  OH'0',CH'.  —  Carbonic  add  is  also 
produced,  but  it  is  probably  due,  either  to  secondary  reactions,  or  to  a  more  complete 
combustion  of  a  portion  of  the  acetone :  C«H«02  +  60  =  eCO*  +  6HO.  [£uU.  Soe. 
Chim.  de  Paris^  i,  57.) 

The  same  conclusion  may  be  drawn  from  the  electrolysis  of  a  mixture 
of  acetone  and  nitric  acid.  When  a  weak  current  ^from  3  Bunsen's  cells) 
is  passed  for  four  or  five  days  through  a  mixture  ot  2  pts.  acetone,  1  pi. 
water,  and  1  pt.  ordinary  nitric  acid;  the  liquid  afterwards  saturated 
with  carbonate  of  potash,  and  the  resulting  salt  treated  with  alcohol, 
acetate  of  potash  is  dissolved.  Moreover,  the  crude  salt  obtained 
by  saturating  the  acid,  gives  off,  when  heated  with  potash,  alkaline 
vapours  consisting  of  ammonia  and  methylamine.  The  ammonia  is 
formed  by  the  union  of  the  nascent  hydrogen  and  nitrogen  resulting  from 
the  decomposition  of  the  aqueous  nitric  acid;  and  the  presence  of  methy- 
lamine is  an  indication  that  the  acetone  contains  methyl. — A  small 
quantity  of  oxamide  is  sometimes  produced,  probably  by  a  secondary 
reaction  (Riche,  Compt.  rend.  49,  179). 
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Chlorinated  AcETONEa. —  The  eerleB  of  tbese  compounds  is  now  com- 
plete. Monocfdoracetone  C'H'CIO',  is  produced  bj  the  electrolysis  of  a 
mixture  of  acetone  and  hydrochloric  acid  (Riche^  he.  cU.)  —  Bichloracetone 
(Kane's  mesitic  chloral,  ix,  27)  is  produced  by  the  action  of  chlorine-gas 
upon  acetone.  —  Ter-  and  qradro-cfdoracetone  were  obtained  by  Bonis 
(ix,  262)  bypassing  chlorine-gas  into  wood-spirit  (probably  containing 
acetone).  The  so-called  methylic  chloral  C"H®C1*0^  which  Weidmann 
&  Schweizer  obtained  by  the  action  of  chlorine  on  wood-spirit  (vii, 
261),  was  also  probably  a  hydrated  mixture  of  bl-  and  ter-Alorinated 
acetone: 

C"H8C1»0«     =     CH^CIW     +     C«H3a30»     +     HO 

Fentachloracetone,  C*HC1*0',  is  obtained  by  the  action  of  a  mixture  of 
hydrochloric  acid  and  chlorate  of  potash  on  various  organic  compounds 
viz.,  kinic,  citric,  gallic,  pyrogallic,  catechuoic,  and  salicylic  acids,  also 
kinone,  indigo,  tyrosin,  albumen,  and   muscular  flesh  (Stadeler)  ;  and 
heasachlorinaied  acetone^  C'H'O*,  is  probably  the  compound  which  Planta- 
mour  obtained  by  the  action  of  chlorine  on  nitric  acid  in  sunshine  (ix 
5;  xii,  440).  ' 

JfonocMoracetone.  C*H*C10^  —  When  a  feeble  current  of  electricity 
(from  three  Bunsen's  cells)  is  passed  through  a  mixture  of  acetone  and 
hydrochloric  acid,  the  latter  compound  is  decomposed  by  the  current  and 
hydrogen  is  abundantly  evolved  at  the  negative  pole;  but  the  chlorine  at 
the  positive  pole,  instead  of  escaping  in  the  gaseous  form,  acts  energeti- 
cally on  the  acetone  and  forms  a  substitution-product.  The  liquid, 
which  is  clear  at  the  commencement  of  the  action,  soon  becomes  turbid' 
in  consequence  of  the  formation  of  oily  drops  which  sink  to  the  bottom  : 
the  action  is  completed  in  18  or  24  hours.  —  The  oily  liquid,  after  being 
washed  and  dried,  begins  to  boil  at  90°,  but  the  greater  part  of  it  distils 
over  between  115°  and  119°.  This  portion,  after  being  shaken  up  with 
oxide  of  lead  and  redistilled,  boils  at  117°,  and  exhibits  by  analysis 
the  composition  of  monocbloracetone.  It  is  a  colourless,  very  limpid 
liquid,  which  strongly  irritates  the  nose  and  eyes,  producing  a  copious 
flow  of  tears.     Its  sp.  gr.  is  ri4  at  14°.     Vapour-density,  3*40. 
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Monochloracetoue  is  neutral  to  test>paper  and  is  not  altered,  eitber  by 
contact  with  the  air  or  by  distillation.  It  does  not  mix  immediately  with 
water^  but  appears  to  dissolve  slowly  in  it:  the  solution  thus  formed  does 
not  precipitate  nitrate  of  silver. —  When  kept  in  contact  with  boiling  water 
for  some  hours,  it  disappears  entirely  and  the  liquid  precipitates  nitrate  of 
silver;  but  on  evaporating  the  water,  nearly  the  whole  of  the  liquid  is 
deposited  unaltered.  —  With  potash  in  aqueous  or  alcoholic  solution  it 
forms  brown  products;  ammonia  in  the  state  of  gas  or  iu  aqueous  or 
alcoholic  solution,  also  solution  of  carbonate  of  ammonia,  acts  in  the 
same  manner,  forming  a  deposit  of  sal-ammoniac.  —  Recently  precipi- 
tated oxide  of  silver  attacks  its  slightly  at  ordinary  temperatures,  but 
the  action  is  not  easily  completed,  even  at  100*^.  The  product  is  a  brown 
liquid,  soluble  in  ether  and  becoming  glutinous  when  evaporated:  it  does 
not  appear  to  contain  either  acetate  or  propionate  of  silver  (A.  Biche, 
Compt,  rend,  49,  176). 

Manobromacetone,  C*H*BrO*. —  When  a  weak  current  of  electricity  is 
passed  through  a  mixture  of  hydrobromic  acid  and  acetone,  hydrogen  ia 
evolved  at  the  negative  pole ;  but  the  bromine  which  would  otherwise  be 
eliminated  at  the  positive  pole  acts  upon  the  acetone,  forming  monobro- 
macetone,  which,  in  the  course  of  24  hours,  is  deposited  iu  the  form  of  an 
oil.  This  liquid,  washed,  dried,  and  distilled,  begins  to  boil  at  about  100% 
but  the  temperature  rises  quickly  to  140^.  A  large  quantity  of  liquid 
over  between  140°  and  145'';  but  during  the  distillation,  the  liquid 
blackens  and  gives  off  hydrobromic  acid.  —  This  portion,  freed  from 
hydrobromic  acid  by  a  current  of  dry  hydrogen  and  agitation  with  oxide 
of  lead,  exhibits  a  composition  agreeing  with  the  formula  C^H^BrO'.  It 
is  a  colourless  liquid,  but  turns  brown  after  a  few  minutes.  It  irritates 
the  eyes  so  strongly  that  the  atmosphere  of  a  room  in  which  a  few 
drops  have  been  spilt  becomes  unendurable.  (Riche,  Compt.  rend.  49, 
178.} 

A  mixture  of  acetone  and  hydriodic  acid  behaves  in  a  similar  manner 
when  an  electric  current  is  passed  through  it:  iodine  dissolves  in  the 
acetone,  and  an  oil  containing  a  considerable  quantity  of  iodme  falls  to 
the  bottom.  This  oil,  after  repeated  washing,  yields  a  few  colourless 
needles,  which  are  probably  moniodacetone.     (Riche.) 

Bichloraeetone,  C^H*C1*0*.  —  This  compound  was  first  obtained  by 
Kane  (who  called  it  mes^itic  chloral)  by  passing  dry  chlorine-gas  into 
anhydrous  acetone,  Fittig,  who  has  recently  prepared  it  by  the  same 
process,  finds  that,  after  washing  with  cold  water  and  drying  with 
chloride  of  calcium,  the  greater  portion  of  the  product  distils  between 
110°  and  175®,  and  by  repeated  rectification  of  this  portion,  an  oil  is 
obtained  which  distils  constantly  at  120°.  —  According  to  Stadeler,  this 
compound  is  most  easily  obtained  by  mixing  acetone  in  a  capacious  flask 
with  twice  its  volume  of  strong  hydrochloric  acid  diluted  with  an  equal 
bulk  of  water,  and  adding  pulverised  chlorate  of  potash  by  small  por- 
tions. The  liquid  becomes  strongly  heated,  the  chlorine  is  completely 
absorbed,  and  bichloracetono  quickly  separates  iu  the  form  of  a  heavy 
oily  liquid. 

Bichlomcctone  is  an  oily  liquid  of  sp.  gr.  1*236  at  21°.  Boiling 
point  121-5^  (Fittig);  116-6°  (Stadeler).  Vapour-density  4-32.  It  is 
insoluble  in  water,  but  mixes  in  all  proportions  with  alcohol  and  ether. 
(Fittig.) 
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Schweizer's  xyliHe  eMoral  (iz«  44),  obtained  by  the  action  of  chlorineogaa  on 
lignone^  is  probably  also  identical  with  bichloracetone. 

Bichloraceione  is  not  decomposed  by  alkalis  in  modeTate  quantity; 
but  wben  treated  with  a  considerable  excess  of  alkali,  it  yields  a  chloride 
of  the  metal  and  a  salt  of  an  acid,  which  Kane  called  pteleic  acid  and 
supposed  to  contain  C^H^OS  but  which  is  probably  either  acetic  or  mono« 
chloracetic  acid.     (Stadeler.) 

Bichloracetone  unites  with  alkaline  histdphUei,  forming  crystalline 
compounds.  —  When  shaken  up  with  a  concentrated  solution  of  bisulphite 
of  soda,  it  forms  a  clear  liquid,  which^  after  some  hours,  deposits  colourless 
nacreous  lamins,  easily  soluble  in  water,  and  having  the  unpleasant 
odour  of  bichloracetone.  After  being  pressed  between  paper  and  dried 
over  oil  of  yitriol,  they  gave  by  analysis  ld'8  p.  a  sulphur  and  29*3 
chlorine,  corresponding  to  the  formula  C^H'Cl'O*  +  NaO,2SO*  +  2Aq. 
(Fittig.) 

TercUoracetone,  C^H'CPO',  and  Tetrachloraeekme,  C«H»CIH)».  —  Bouis 
(vii,  262)  obtained  these  compounds  by  the  action  of  chlorine  on  wood- 
spirit  (probably  containing  acetone).  The  so-called  methylic  choral, 
G"H*Cro^  which  Weidmann  &  Schweizer  obtained  by  the  action  of 
chlorine  on  wood-spirit  (vii,  261)  was  probably  a  hydrated  mixture  of 
bi-  and  ter-chloracetone : 

CnH8Cl*0«     =     C«H^C1«0»     +     C»H»C1»0«     +      HO 

It  does  not  appear  possible  to  form  any  of  the  higher  chloracetones  by  the  direct 
action  of  chlorine  upon  acetone,  even  in  sunshine.  (Fittig.)  Some  of  these  higher 
substitation*prodacts  are  prodaced  by  the  continued  action  of  a  miztare  of  hydrochloric 
add  and  chlorate  of  potash  upon  acetone,  bat  the  action  is  accompanied  with  the  evolu* 
tion  of  dangfTously  explosive  gases,  and  the  products  are  very  difficult  to  separate  one 
from  the  other.    (Stttdeler.) 

Pentachloraeetane.  CI*HC*0*.  —  This  compound  is  produced  by  the 
action  of  hydrochloric  acid  and  chlorate  of  potash  on  several  organic 
compounds,  viz.,  kinic  acid,  citric  acid,  gallic  acid,  pyrogallic  acid, 
kinone,  catechucic  acid,  muscular  flesh,  albumen,  salicylic  acid,  indigo,  and 
tyrosin;  on  the  other  hand,  glycocol,  leucin,  tartaric  acid,  acetic  acid  and 
alcohol  do  not  yield  a  trace  of  it. 
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Preparation,  Chlorate  of  potash  is  added  in  considerable  qnantity  to 
an  aqueous  solution  of  kinic  acid,  the  liquid  is  heated  to  the  boiling 
point,  and  strong  hydrochloricacid  added  in  such  portions  that  chlorine  and 
chlorous  acid  may  be  continually  evolved.  During  this  operation,  explosions 
frequently  take  place  whicii  shatter  the  receiyer,  eyen  though  cooled  with  ioe  or  snow  ; 
to  avoid  loss,  therefore,  the  receiver  should  be  frequently  changed.  —  If  the  distillate 

contains  any  notable  quantity  of  chlorokinone,  it  must  be  returned  to  the 
retort  and  redistilled.  The  distillates  are  partly  concentrated  b^ 
repeated  rectification  over  chloride  of  calcium,  and  the  portions  of  oil 
which  separate  in  each  distillation  are  collected  together.  If  the  oilj 
product  is  tolerably  free  from  other  oily  products  which  form  at  the  same 
time,  it  solidifies  in  a  white  crystalline  mass,  when  covered  with  water 
and  exposed  to  a  temperature  of  i°  to  5^,  If  no  crystallization  takes 
place  at  that  temperature,  the  impure  product  must  be  shaken  up  with 
ice-cold  water,  and  the  clarified  solution  decanted  and  heated  to  about 
60°,  whereupon  the  greater  portion  of  the  dissolved  oil  separates  oat. 
This  portion  is  collected,  and  the  water  is  used  for  fresh  extractions  of 
the  crude  product  —  The  oil  thus  obtained  is  still  impure,  and  generaUj 
has  a  rather  strong  yellow  colour.  To  purify  it,  it  is  converted  into  the 
crystalline  hydrate  by  covering  it  with  water  and  exposing  it  to  a  low 
temperature,'  and  the  crystals  are  repeatedly  pressed  between  paper  to 
free  them  from  a  yellow  oil  which  does  not  solidify. 

To  obtain  the  anhydrous  compound,  the  crystals  are  heated  in  a  test- 
tube  till  they  meltj  two  liquids  are  thus  formed,  the  upper  of  wfaick  is 
watery  and  the  lower  oily.  The  latter  consists  of  pentachloraoetone, 
which  is  to  be  removed  with  a  pipette  and  dried  over  oil  of  vitriol  in 
vacuo. 

Properiiet,  Colourless,  rather  mobile  liquid,  having  a  burning  aro- 
matic taste  and  a  peculiar  odour,  like  that  of  chloral.  Sp.  gr.  between 
1'6  and  1'7.  It  remains  liquid  at  20°,  volatilises  slowly  in  the  air  at 
ordinary  temperatures,  and  boils  at  about  190°,  apparently  withont 
decomposition.  With  vapour  of  water  it  distils  easily  and  without  alter- 
ation. It  produces  transient  grease  stains  on  paper,  and  is  not  tamed 
brown  by  strong  sulphuric  acid. 
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The  oily  liquid  which  Plantamoiir  obtained  (xi,  441)  by  exposing  dtrmte  of  soda  to 
the  action  of  chlorine  in  snnshinet  and  to  which  he  assigned  the  fortnula  CK^l^O*,  waa 
doubtless  also  pentachloracetone  in  an  impore  state.  It  had  a  density  of  1*66  at  15**, 
boiled  at  190°,  and  gave  by  analysis  15*99  p.  c.  carbon  and  75*49  chlorine. 

Hydrate,  C'HCTO'  +  8 HO.  — Pentachloracetone  shaken  up  with 
water  and  exposed  to  a  temperature  a  little  below  O'',  is  converted  into  a 
white  crystalline  hydrate  which  when  dry  looks  very  much  like  chlorate 
of  potash.  The  crystals  are  sometimes  \  of  an  inch  in  diameter. 
They  are  rhombic  tables  of  116°  24' and  63'' 36',  frequently  also  con- 
verted into  hexagonal  prisms  by  truncation  of  the  acute  anglea     They 
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melt  between  16°  and  IT"*  and  volatilize  slowly  in  the  air  at  the  eame 
temperature.  Heated  in  a  glass  tube,  they  are  converted  into  a  milky 
liquid,  which  at  about  50°  separates  into  two  clear  liquids,  the  upper  of 
which  is  anhydrous  pentachloracetone. 
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Aqtieaui  solution.  Water  at  0°  takes  up  j\f  of  its  volume  of  anhy- 
drous pentachloracetone,  and  on  the  other  hand,  pentachloracetone 
takes  up  a  certain  quantity  of  wat^r  without  change  of  appearance;  but 
it  then  becomes  turbid  at  the  heat  of  the  hand,  like  hydrated  conine. 

The  aqueous  solution  saturated  at  0°  likewise  becomes  milky  at  a 
gentle  heat,  and  clear  again  at  50°,  by  separation  of  the  pentachlorace- 
tone —  this  separation  is  likewise  effected  by  the  addition  of  common 
salt,  sal-ammoniac  and  other  soluble  salts. 

The  solution  is  distinctly  acid,  and  may  apparently  be  neutralised 
with  baryta- water  without  alteration;  but  when  the  crystallized  hydrate 
is  triturated  with  baryta  or  lime,  a  distinct  odour  of  chloroform  is  evolved. 
The  solution  nearly  neutralised  with  baryta,  remains  perfectly  clear 
on  boiling,  but  if  previously  supersaturated  with  ammonia,  it  deposits 
carbonate  of  baryta.  —  The  alcoholic  solution  of  pentachloracetone  mixed 
with  alcoholic  solution  of  potash,  deposits  cubical  crystals  of  chloride  of 
potassium,  mixed  with  scaly  crystals  of  another  salt,  probably  bichlorace- 
tate  of  potash;  the  solution  is  found  to  contain  formic  acid  : 

C«HC1»0»     +     2HO     «     C?Ha«     +     C<H>CPO* 


Chloroform.       Bichloracetic 

acid. 

and : 

CHCl      -1^     4H0     -     8HCI     -h     C^H^O^ 


Formic  acid. 


Plantamour,  by  treating  with  alcoholic  potash  the  pentachloracetone  produced 
by  the  deoompoiition  of  citric  add  (p.  466),  likewfae  obtained,  together  with 
chloride  of  poUsaium,  a  scaly  crystalline  salt,  to  which  he  assigned  the  formula 
C*CPKO<:  it  is  most  probable,  however,  that  this  salt  waa  really  bichloraceUte  of 
potassium,  C'HCPKO,  the  formula  of  which  differs  from  that  given  by  Plantamoor 
only  by  1  At.  H. 

Pentachloracetone  dissolves  in  all  proportions  in  alcohol  and  in  ether. 
(Stadeler.) 

Bexachloracetone.  CK\K)\  —  This  is  the  compound  which  Plantamour 
obtained  (toe.  eit.)  by  the  action  of  chlorine  gas  in  sunshine  on  an  aqueous 
solution  of  citric  acid.  It  is  an  oily  liquid  of  peculiar  pungent  odour, 
sp.  gr.  1-75  at  \0%  and  boiling  between  200''  and  201°.  It  makes 
transient  grease-spots  upon  paper;  gradually  reddens  litmuS-paper;  and, 
forms  with  water,  at  a  temperature  not  above  6%  a  crystalline  hydrate, 

2  H  2 
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C*CI*0*  4-  2Aqy  which  melts  at  a  temperatare  above  15°,  with  separation 
of  the  oil. 
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Plantamoar  assigned  to  this  oompoand  the  formiila  CKIIK)*,  and  to  the  hydrate 
C«Cl«0«+3Aq. 
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Action  of  NUrtc  Acid  upon  Acetone.  —  Fittig,  by  adding  acetone  in 
snccessive  small  portions  to  fnming  nitric  acid  in  a  flask  externally 
cooled,  and  diluting  with  water  as  soon  as  the  first  action  is  orer,  obtained 
a  yellow,  yiscid,  explosive  oil,  containing  38*3  p  c.  carbon  and  2-3 
hydrogen,  and  exhibiting  the  characters  of  a  nitro-oomponnd.  It  is 
decomposed  by  snlphydric  acid  and  sulphide  of  ammonium,  with  separa- 
tion of  sulphur ;  but  the  products  are  brown  tarry  liquids  which  show 
no  tendency  either  to  crystallize  or  to  unite  with  acids. 


Page  9. 

Action  of  PentacUoride  of  Phosphorus  on  Acetone.  —  Pentachloride 
of  phosphorus  forms  with  acetone,  two  compounds,  viz.,  methyl- 
chloracetol  CH'CI',  boiling  at  70°  and  chloropropylene,  C^H'Cl,  boiling  at 
about  30°.  —  Methylchloracetol  treated  with  silver-salts,  ammonia, 
ethvlate  of  sodium,  or  alcoholic  potash,  is  resolved  into  G'HK^l  aQ<l 
hydrochloric  acid.  —  The  other  body,  C'H^Cl,  unites  with  bromine  and 
forms  the  compound  C'HHi/l.Br',  which,  by  fractional  distillation,  is  ob- 
tained in  the  form  of  a  very  heavy  liquid  having  a  saccharine  taste.  Its 
sp.  gr.  at  O''  is  2*064;  vapour  density  8*22;  boiling  point  170°. 
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This  chlorobromide  treated  with  alcoholic  potash  yields  another 
chlorobromide»  C*H*ClBr,  which  boils  atr  105°^  and  gires  bj  analysis 
23*47  p.  0.  carbon  and  2*85  hydrogen  (calculation:  22*82  0  and  2*5811). 
The  same  body  is  produced  by  treating  C'H'ClBr*  with  silver-salts. 

Methylchloracetol  is  isomeric,  bat  not  identical  with  bichloride  of 
propylene  CH*CP,  which  boils,  according  to  Friedel,  between  93''  and 
0S\  Bat  the  componnd  C'H^Cl  obtained  from  methylchloracetol  is 
identical  with  chloropropylene  obtained  from  chloride  of  propylene. 
Cbloropropylene  prepared  from  chloride  of  propylene^  yielded,  when  passed  into  bromine^ 
a  chlorobromide  which  boiled  at  170^,  like  that  derived  from  acetone.  Its  composition^ 
as  determined  by  analysis  (13-91  p.  c.  C,  1*99  H,  17*01  Gland  66*76  Br)  did  not 
however  agree  rery  dosely  with  the  formula  CH'ClBr',  probably  in  consequence  of  an 
admix  tore  of  chloride  of  bromopropylene  C'H*BrCP. 

The  preceding  facts  show  that  acetone  is  related  to  the  propylene 
series.  (Friedel,  Bull.  Soc.  Chim,  de  Paris,  \,  26 ;  Ann,  Fhaim. 
zii;  236. 
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For  the  action  of  ammonia  on  acetone  see  page  378  of  this  Tolume. 

Acetone  with  BinUphiis  of  Ammonia,  ^~  When  an  alcoholic  solation 
of  bisulphite  of  ammonia  is  mixed  with  actone  till  permanent  turbidity 
is  produced^  the  liquid  becomes  hot,  and  after  a  lew  seconds  deposits 
laminn  resembling  cholesterin^  which  quickly  aggregate  into  a  heary 
crystalline  powder.  It  is  soluble  in  water  and  alcohol,  insoluble  in  ether. 
It  decomposes  rather  easily,  even  at  ordinary  temperaturesi  and  smells  of 
ammonia  and  sulphurous  acid.    (Stadeler.) 

St&deler. 
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The  formula  is  equivalent  to  that  of  eyMtin  +  4 HO*  but  the  compound  is  not  con- 
Tcrted  into  cystin  by  heat.    (Stiideler.) 
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Action  of  Sodium  on  Acetone,  —  Finacone.  C"H'*0*.  —  Sodium  is 
violently  attacked  by  anhydrous  acetone,  but  without  evolution  of 
hydrogen,  and  hydrate  of  soda  is  separated  in  white  flakes.  The  liquid 
gradually  assumes  a  pasty  consistence,  and  the  sodium  becomes  coated 
with  oxide,  so  that  it  no  longer  ac(s  perceptibly  on  the  ucetone.     On 
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snbjeeting  the  pasty  mass  to  distillation,  undecomposed  acetone  paases 
over  first,  and  on  increasing  the  heat)  two  liquids  collect  In  the  leoeiYer, 
▼i«.,  a  colourless  watery  layer,  covered  with  a  yellowish  oil  having  an 
odour  of  peppermint.  On  pouring  the  distillate  into  a  basin,  eo  that 
the  still  remaining  acetone  may  gradually  evaporate,  the  watery  liquid 
solidifies  in  a  white  crystalline  mass,  from  which  the  oil  may  he  separated 
by  decantation  and  pressing  between  paper.  The  crystalline  compound, 
which  consists  of  hydraU  of  pinaofmty  may  be  further  purified  by  two 
recrystallisations  from  a  small  quantity  of  hot  water,  the  solutions  being 
filtered  through  moistened  paper  to  separate  the  last  traces  of  oil. 
(Stadeler.)  The  formation  oi  pinacone  may  be  represented  by  the 
equation  : 

2C«H«0«     +     2N»     -     2NaO     +     C^RiW 

Acetone.  Pinacone. 

and  the  anhydrous  pinacone  thus  produced  appears  to  take  water  from 
another  portion  of  the  acetone,  converting  it  into  j^^orone  (p.  842)  which 
is  the  oily  liquid  formed  at  the  same  time  : 

3C«H«0"         -         4HO         -         C»«H>K)» 


Acetone.  Fhorone. 

The  crystals  of  hydrated  pinacone  con  tun  14  At.  water.  Aooording 
to  the  concentration  of  the  aqueous  solution  and  the  quicker  or  slower 
rate  of  cooling,  the  compound  separates,  either  in  colourless  four-sided 
tables  very  much  like  oxalate  of  methyl,  or  in  long  thin  prismatic 
ciTStalsj  in  both  these  forms  it  contains  the  same  quantity  of  water. 
The  crystals  are  very  brittle,  dissolve  readily  in  water,  and  still  more 
readily  in  alcohol,  ether  and  acetone.  They  have  no  perceptible  odour, 
and  a  somewhat  faint  and  cooling  taste.  Near  42^,  they  melt  to  a  clear 
homogeneous  liquid,  which  begins  to  boil  and  give  ofiT  water  at  100^,  the 
boiling  point  gradually  rising  as  the  water  goes  ofi*.  By  performing  the 
experiment  in  a  narrow  glass  tube  and  gradually  raising  the  temperature 
to  140°,  a  viscid  liquid  is  at  length  obtained,  which  bums  with  a  bright 
flame  and  appears  to  be  anhydrous  pinacone.  It  coold  not,  however,  be 
obtained  in  sufficient  quantity  for  analysis;  when  4  or  5  grms.  were  treated  as  above, 
a  considerable  quantity  volatilized,  and  the  residue  still  crystallized  on  cooling,  even 
after  the  heating  had  been  continued  for  several  hours.    Anhydrous  pinacone  is 

quickly  converted  into  the  hydrate  on  exposure  to  the  air,  and  instantly 
when  mixed  with  water. 

Hydrated  Phuusme.  Stadeier.  Fittig. 

a.  d. 


12  C     72....     31-86 31'60....    31*63 32-2....    32-4 ..«    83-1 

26  H    26....     11-60 11-56....    11-52 11-5....    11-6..^    11-5 

16  O    128  ....     56-64 56-84....    5685 56-3....    56-0....    55-4 


C»H"0«  +  14Aq  226  ....  100*00 10000  ....  100-00 100*0  ....  1000  ....  100-0 

Stiideler's  analysis  a  was  made  witii  the  prismatic,  b  with  the  tabular  crystals. 
Fittig  regards  the  crystals  as  a  hydrate  qfparacetone,  C'H^O- +  6Aq,  which,  however, 
requires  32*1  p.  c.  carbon  and  only  10  7  hydrogen,  a  difference  scarcely  to  be  accounted 
for  in  the  analysis  of  a  well-dei&ned  crystalline  compound :  moreover,  Stldeler'i  view 
of  their  composition  is  more  in  accordance  with  the  mode  of  formation,  vis.»  bj  the 
de-ozydising  aciiun  of  sodium  on  acetone. 

Anhydrous  pinacone  is  metameric  with  caproic  aldehyde,  C"H"0^,H,  also  with 
WnUamson's  valyl-methyl,  C»»H»02,C2ll»  {Chem,  Soc.  Qu.  J,  4,  239),  and  Friedcl'a 
Imtyryl^thyi,  C«H703,Cm»  {Ann.  Pharm.  108,  122). 
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Bj  leftTing  the  cryetals  of  thd  14-atom  hydrate  OTer  oil  of  Titriol 
for  a  week  and  recrystallizing  from  aahydrous  ether,  Fittig  obtained 
crystals  of  pinacone  oontaining  4  At.  water ;  and  after  three  weeks 
standing  oyer  oil  of  vitriol,  crystals  were  obtained  whose  composition 
was  nearly  that  of  pinacone  with  2  At.  water. 

With  4  At.  water.  Fittig. 

12  0    72    ....     52-94     53.3 

16  H   16     ....     11-77     11-8 

6  0   48     ....    35-29 349 


C»H»02  +  4Aq  ....  136    ....  10000  1000 

With  2  At.  water.  Fittig. 

12  C    72    ....  61-02  60-8 

14  H   14    ....  11-86  11-5 

4  O    32     ....  27-12  27-7 


Ci2H«0»  +  2Aq   ....  118     ....  100-00     1000 

Lastly,  by  heating  a  solution  of  ammonia  in  acetone  to  100^  in 
sealed  tubesi  Fittig  sometimes  obtained  crystals  resembling  the  last*  and 
giving  by  analysis  61*8  p.  o.  carbon  and  10*8  hydrogen.  Fittig  regards 
tbese  crystals  Mparaeetwie  C<U*0>  (calc.  69-1  p.  c.  C  and  10*3  U).  The  noinben  do 
not  hovrever  differ  greatly  (rem  those  deduced  from  the  formula  C^*H^O^  -»-  2Aq, 
Moreover,  the  analysis  was  made  with  only  0'115  grm.  of  snl}stance  and  the  crystals 
were  not  always  obtained.  Si&deler  suggests  that  the  acetone  from  which  they  were 
produced  might  have  been  previously  used  in  the  preparation  of  pinacone— that  is  to 
tay,  recovered  by  distillation  after  treatment  with  sodium  ;  and  in  that  case  would  pro- 
bably contain  a  small  portion  of  pinacone.  Stiideler  never  obtained  snch  crystals  by 
heating  acetone  with  ammonia,  but  only  the  syrupy  compound  described  at  page  10, 
vol.  ix,  which  by  spontaneous  decomposition  yields  acetonine. 

The  crystals  of  hydrated  pinacone  dissolve  in  concentrated  sulphuric 
acid,  with  spontaneous  rise  of  temperature,  yellow  colouring  and  gradual 
turbidity ;  on  heating  the  solution,  it  assumes  a  deep  brown-red  colour, 
and  the  pinacone  is  gradually  decomposed.  —  With  strong  potash-ley  it 
may  be  heated  without  undergoing  decomposition,  merely  melting 
into  oily  drops  which  do  not  mix  with  the  potash-ley,  but  crystallize 
again  on  coling.     (Stadeler.) 


Page  16. 

Action  of  Quick  Lime  on  Acetone.  —When  well  burnt  marble  is  left, 
together  with  a  quantity  of  acetone  just  sufficient  to  cover  it,  in  a  closed 
vessel  for  a  considerable  time  (2  to  6  weeks),  and  the  liquid  then  distilled 
without  addition  of  water,  two  products  are  obtained^  the  one  boiling 
below  150°  the  other  above  200°. 

By  submitting  the  former  to  repeated  fractional  distillation,  nearly 
half  of  it  may  be  brought  to  the  constant  boiling  point  12J>^,  and  the 
liquid  thus  obtained  exhibits  the  composition  and  properties  of  oxide  of 
mentyl  (ix,  25).  It  is  a  transparent  colourless  oil,  having  a  burning  taste 
and  an  odour  like  that  of  peppermint,  and  burning  with  a  bright  flame. 
It  is  insoluble  in  water,  but  mixes  in  all  proportions  with  alcohol  and 
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ether.    Sp.  gr.  0*848  at  23^.     Vapoar  density  3*67.    Boiling  point  131' 
(  Fittig.)     According  to  Kuie  it  b(«ls  at  120^ 


12  C  

72 
10 
16 

....     /o  %     «•... 

....     10*2    

...     16-4    

Pittlg. 

...    7315 
...     10*35 
...     16*50 

Kane. 
....    73-16 

10  H  

....     30-55 

2  O  

....     16-29 

C»HWO«    

C-TftDour  

98 

....  100*0    

Vol. 
12     .. 

...  10000 

....  100*00 

Deoaitj. 
4*9920 

H-eaB       

10     .. 

0*6930 

/\      ni-  M 

1     .. 

1-1093 

Vap.  of  C«H>»0» 

2    .. 

6*7943 

1     .. 

3*3971 

By  nitric  acid  or  by  a  mixture  of  nitric  and  salphnric  acid^  oxide  of 
mesitjl  is  converted,  with  mat  eyolution  of  heat,  into  a  brown,  tongb, 
resinons  mass,  which  is  insoluble  in  water,  but  easily  soluble  in  aloohol, 
and  separates  from  the  solution  on  evaporation  still  as  a  brown  resinons 
mass.  —  Chlorine  acts  strongly  on  oxide  of  mesityl,  forming  a  colourless 
oil  which  is  heavier  than  water,  and  is  decomposed  by  distillation.  It 
was  therefore  merely  washed  with  water  and  placed  under  a  bell-iar  near 
sticks  of  potash.  It  then  gave  by  analysis  45*4  p.  c  chlorine:  whence  it 
may  have  been  impure  biMmHtmesUic  ^her,  C^H'Gl'O',  the  formation  of 
which  requires  42*5  p.  c.  Gl.     (Fittig.) 

Oxide  of  mesityl  does  not  unite  with  alkaline  bisulphites,  and  is 
thereby  distinguished  from  dufnasin,  which  is  isomeric  with  it. 

The  portion  of  the  original  distillate  which  boiled  above  200^,  was 

partially  decomposed  by  fractional  distillation;  nevertheless  two  portions 

were  obtained,  one  distilling  between  210^  and  220°,  the  other  between 

220^  and  230^,  both  of  which  exhibited  very  nearly  the  composition  of 

phonme,  C"H"0». 

Fittig. 

210""  to  220''       220''  to  230^* 

....    78*3    77*6    78*0 

....     10*2    10*2    9*8 

....     11-5     12-2 12*2 

CWH"0«  138    ....  100*0    100*0    lOO'O 

According  to  V91ckel  (ix,  16),  the  product  of  the  action  of  qoick  lime  on  acetone 
is  xyHt9'0Ut  C^H'O  (or  rather  C<^H^^),  which  however  reqnirea  80*9  p.  c  carbon, 
a  quantity  which  differs  considerably  from  the  analytical  result. 

The  following  table  exhibits  a  list  of  the  bodies,  arranged  according 
to  their  boiling  points,  which  are  produced  by  the  action  of  strong  sol- 
phuric  acid  or  of  caustic  alkalis  on  acetone;  they  are  all  produced  by  the 
abstraction  of  water  from  two  or  more  molecules  of  acetone. 

Boiling  point 

Xylitic  naphtha    C«*H«0«  =  4C«H«0»  -  2HO  ....  110**  to  120*  (V»lckel) 
Oxide  of  mesityl  CMH»«0»  -  2C«H»02  -  2HO  ....  131-  (Fittig,  Kane) 

Mesitylene  C^H"       «  3C«H«0«  -  6HO  ....  155«  to  160**  (Hofmann) 

Phorone  (?)  CWH"0»  -  3C«H«02  _  4HO  ....  210''  to  220'  (Fittig) 

Xylitc-oil  C®*H»0»  -  4C«H«0»  -  6HO  ....  above  200**    (Lowig,Weidmami) 


18  C    

108 

14  H    

14 

2  0    

16 
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Page  25. 

Methyl-acetonei  Ethyl-acetone,  and  Dumasin. 

R.  Fima.    Ann.  Pharm.  110, 18. 

When  the  oilj  liquid  which  is  obtained,  together  with  acetone,  by  the 
dry  distillation  of  acetates,  and  floats  on  the  top  of  the  erode  acetone,  is 
subjected  to  fractional  distillation,  after  being  dehydrated  by  chloride 
of  calcium,  pure  acetone  passes  over  below  60^  and  the  liquid  which 
distils  between  60^  and  180^,  may  be  resolved  almost  completely, 
by  repeated  fractional  distillation,  into  three  compounds,  yic,  methyl- 
acetone,  ethyl-acetone,  and  dumasin. 

JfeAtfl-acetone,  C"H>0*  =r  C"H>(C*H')0«,  is  a  colourless  liquid  which 
smells  like  acetone  and  mixes  in  all  proportions  with  water  and  alcohol. 
Sp.  gr.  0-838  at  ID"".    Boib  between  75""  and  77"". 


fl  c 

48 

....    66*6    •.., 
11*1 

....        Aiv        *..< 

Fittig. 

66*0 

B      -W-      *..■.... ...«B«aj 

o 

11-2 

2  O 

16 

22*8 

C»H80»   

72 

....  ioe*o  ... 

1000 

Methylacetone  forms  with  hiwlphiU  of  Boda^  a  crystalline  compound 
containing  C»HH)« + (NaO,HO,2SO«) + Aq  or  C*H^NaS»0« + 3 Aq.  It 
is  very  soluble  in  water  and  cannot  be  purified  by  recrystallization. 
As  it  contained  an  excess  of  bisnlpbite  of  soda,  which  could  not  be  removed,  the  sodium 
and  sulphurous  add  were  first  determined  and  found  to  be  Na  >■  15*3  p.  c.  and  8*0* 
B  41*6  p.  c.  The  sum  of  these,  Tii.,  56*9,  was  then  deducted  from  100,  and  the 
remainder  *=>  43' 1  considered  as  the  sum  of  the  carbon,  hydrogen  and  oxygen 
=  C^H70*-f  8Aq  »  (7H><^0*.  The  quantities  of  carbon,  hydrogen  and  oxygen 
calculated  from  this  formula  are  21*1  C  +  4*4  H  +  17*6  O  «  43*1,  and  with  these 
the  quantities  of  carbon  and  hydrogen  found  by  burning  the  salt  with  chromate  of 
lead  agreed  very  nearly,  yix.,  20*4  C  and  4*5  H.     (flttig.) 

Ethyl-aceime.  C»^H"0«  =  C«H»(C*H»)0».  —  Transparent  colourless 
liquid,  smelling  faintly  of  acetone,  sparingly  soluble  in  water,  but 
miscible  in  all  proportions  with  alcohol.  Sp.  gr.  0*842  at  19^  Boiling 
point  between  90°  and  95^. 

Fittig. 

10  0  60    ....    69*8    70*4    ....    69*5 

10  H  10    ....     11*6    11*2    ....    11*3 

2  O  16    ....     18*6    . ..     18*4     ....     19*2 

CWH»0«    86    ....  100*0    1000    ....  100*0 

With  higuJ/phite  oj  ioda^  ethyl-acetone  forms  the  compound  C'^H^^O' 
+  (NaO,HO,2SO«)  +  Aq  or  C"H*NaS»0»  +  3A(|,  which  crystallizes  as 
colourless  shining  nacreous  laminee,  very  soluble  m  water.  They  were 
purified  for  analysis  by  preesare  between  paper  and  drying  over  sul- 
phuric acid,  but  as  they  contained  excess  of  bisulphite  of  soda,  the  analysis 
was  made  as  in  the  preceding  case.     The  sulphurous  acid  and  sodium 
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were  found  to  be  together  46*6  p.  c;  and  this  deducted  from  100  learee 
53-4  for  the  weight  of  the  C^^flk)*  +  8 Aq  or  C*»H»0«  in  1 00  parts  of 
the  salt. 


10  c  .... 

Caleulatum. 
60 

....    28*6    ... 

....         Of       ... 

....     191 

Fittig. 
....    290 

12  H  .... 

12 

6-3 

5  0  ... 

40 

112 

....    ft8-4 

Dumasin.  C^H^'O*.  —  Propertiei  («,  25).  —  According  to  Plttig  ii  boils 
between  120""  and  125^ 


12  C  

10  H 

2  O  ...4 

72 

10 

16 

....     Vo'O     ... 
....     10-2    ... 
....     lo'o     ... 

Fittig. 

73-7    ....    74-3 

IM    ...1    11-0 

16*2    ....     14-7 

C»H»0»    

98 

....  1000     ... 

1000    ....  100-0 

Isomeric  with  oxide  of  mesityli  from  which  however  it  ia  digtingiiiahed  by  com- 
bining with  alkaline  bisalphites. 

Strong  nitric  acid  conrerte  dumasin  into  oxalic  aeid;  dilate  nitric 
acid  exerts  scarcely  any  action  upon  it. 

When  dumasin  is  shaken  up  or  left  to  stand  for  some  time  in  contact 
with  a  concentrated  solution  of  bitulphite  qfwoda,  the  oil  which  floats  on 
the  surface  solidifies  completely  to  a  crystalline  mass  resembling  the 
preceding  compound  and  of  similar  constitution.  It  dissoUes  readily  in 
water,  but  boiling  water  decomposes  it  immediatelyi  and  separates  the 
dumasin*  Its  instability  and  the  impostibility  of  completely  separating 
the  excess  of  bisulphite  ef  Boda»  rendered  it  difficult  to  obtain  satisfac- 
tory analyses.  The  quantity  of  sulphur  found  raried  from  16*2  to 
19*3;  the  carbon  from  26'8  to  dO'S  and  the  hydrofi;en  from  5*6  to  6*1 
per  cent.  Hence  the  compound  appears  to  be  C'^U'NaS'O*  -t^  6A4, 
which  requires  30*2  p.  c.  C  6*3  H  and  13*4  S. 

Bichlorodumann.  C^'H^CPO'.  —  Obtained  by  distilling  dumasin  with 
hydrochloric  acid  and  peroxide  of  maganesct  It  is  a  oolourleaa  oil, 
heayier  than  water,  boiling  between  150^  and  155^|  and  not  capable  of 
combining  with  alkaline  bisulphites. 


12  C      

8  H      

72 

8 

••••       40   JL        •■• 
•••■           4  0       p«. 

....     42-5     ... 
9-6    ... 

Fittig. 

....     48-2 
.    .      5-4 

2  CI     

71 

.  ..    41-7 

2  0      

16 

9-7 

C"H»CI*0«    

167 

....  1000    ... 

....  1000 
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Page  37. 

Acetonic  Acid.   (?H*o«. 

Produced  by  the  action  of  h  jdrooUoric  and  hydroojanio  add  upon 
acetone : 

C«H«0«     4-     C»NH     +     HCl     4-     4HO     -     NH*C1     +     CHH)* 

The  mode  of  formation  is  analogous  to  that  of  mandelio  acid  from  bitter 
almond  oil.  —  To  prepare  the  acid,  acetone  is  mixed  with  aqaeoas  hydro- 
cyanic and  hydrochloric  acid,  and  the  mixture,  after  haying  stood  for 
some  time,  is  boiled,  and  afterwards  evaporated  oyer  the  water-bath. 
The  brownish  syrupy  residue  solidifies  on  cooling,  and  may  be  almost 
wholly  freed  by  pressure  between  paper,  from  a.  brown  very  bitter 
substance,  which  adheres  to  it.  The  pressed  mass  consists  almost  entirely 
of  sal-ammoniac  and  acetonic  acid,  and  the  latter  may  be  dissolyed  out  by 
ether,  and  purified  by  recrystallization  from  water  and  from  ether. 
(Stadeler,  Ann.  Fharm.  Ill,  320.) 

Acetonic  acid  is  odourless,  has  a  strondy  acid  taste,  and  reddens 
litmus.  It  is  easily  dissolved  by  water,  alcohol,  and  ether,  and  crystallizes 
from  the  solutions  in  small  colourless  prisms,  generally  arranged  in 
crosses.     It  volatilizes  to  a  certain  extent  with  vapour  of  water. 

Stadeler. 

8C    48     ....     4615     46-00 

8  H  8     ....       7-70    7-68 

6  0   48     ....     46-15     46-32 

C8H»0« 104     ....  100-CO    100-00 

Homologous  with  lactic  add  C*HH)*,  lh>m  which  it  differs  by  i?VP. 

Heated  in  a  glass  tube,  it  melts  into  a  colourless  oily  liquid,  which 
mounts  up  the  sides  of  the  tube  without  actually  subliming.  The  drops 
solidify  aulckly  on  cooling,  and  appear  to  consist  of  unaltered  acetonic 
acid.  —  Heated  with  hydrate  of  potash,  it  gives  off  the  odour  of  acetone. 
—  It  is  not  altered  by  oil  of  vitriol  in  the  cold,  but  on  heating  the 
mixture,  it  turns  brown  and  gives  off  a  large  quantity  of  gas.  —  A  mode- 
rately dilute  solution  of  the  acid  neutralized  with  ammonia  is  not  preci- 
tated  by  nitrate  of  silver ;  but  the  mixture  gradually  deposits  metallic 
silver  in  dark  flocks. 

Barium  taU,  CH^fiaO*.  —  Obtained  by  neutndiiing  the  acid  with 
baryta-water  and  evaporating  to  a  syrup.  By  slow  cooling,  it  is  obtained 
in  small  thin  prisms,  apparently  with  rhombic  base,  which  gradually 
change  to  a  crystalline  magma.  By  rapid  cooling,  the  syrupy  solution 
solidifies  to  a  satiny,  long-fibred,  crystalline  mass.  After  drying  at  110°, 
or  in  vacuo,  it  does  not  diminish  sensibly  in  weight  at  180  .  At  a 
stronger  heat,  it  decomposes  and  gives  off  vapours  smelling  like  burnt 
tartar,  but  also  pungent  like  acetone.  Gave  by  analysis,  43*4  and  42*7 
p.  c.  baryta^  the  formula  requiring  44*6  p.  c.     The  dSffeience  arises  from 
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impurity,  as  the  salt  could  not  be  purified  by  recrystallization,  on  aocoant 
of  its  great  solubility. 

Zinc-salt  CH'^ZuO*  +  2Aq." — Obtained  by' boiling  the  aqueous  acid 
with  carbonate  of  zinc,  filtering  the  boiling  solution,  and  exhausting  the 
residue  with  boiling  water.  The  solution  on  cooling,  deposits  tbe  salt 
in  thin,  colourless,  microscopic,  six-sided  tables  or  prisms,  exactly  like 
those  of  lactate  of  zinc.  It  is  sparingly  soluble  in  water,  insoluble  in 
alcohol  and  ether.  When  heated,  it  decomposes  without  melting,  giving 
ofi"  vapours  which  smell  like  those  emitted  by  the  barium-salt. 

AtT'dried,  St&deler. 

ZnO       40-5  26-39  26*67 

C»H70»  950  61-88  

2  HO        18-0  11-73  11-27 


C8H7ZnO«  +  2Aq  153-5     lOO'OO 


The  amount  of  water  is  the  lame  as  that  of  sarcoholactate  of  line  C^H^ZnO^  + 
2Aq  (xi,  500). 


Page  38. 


Acetal. 


Acetal  is  isomeric  but  not  identical  (as  stated  at  page  521,  yol.  xii), 
with  biethyl-glycol,  C*H*(C*H»)»,0« ;  the  latter  boils  at  123-5°  whereas 
acetal  boils  at  104''  to  106^  (see  page  427,  of  this  volume). 

For  the  transformation  of  acetal  into  aldehyde  and  vice  verta  (see  page  437). 

Action  of  Fentachloride  of  Fhosphonu  on  Acetal.  —  Pentachloride  of 
phosphorus  acts  violently  on  acetal,  forming  chloride  of  ethyl  and 
oxycnloride  of  phophorus,  but  no  chloride  of  ethylidine  or  chloride  of 
vinyl.  —  When  2  At  PCl^,  are  made  to  act  on  1  At.  acetal,  and  the 
product  IS  treated  with  water,  an  oil  separates  which  appears  to  have 
the  composition  C^H'CP.  —  But  when  1  At  PGl^  is  added  to  1  At. 
acetal,  the  mixture  being  well  cooled,  and  the  product  decomposed  by- 
adding  small  pieces  of  ice,  another  chlorine-compound  is  formed,  probably 
C^H'CIO*,  the  same  indeed,  as  Wurtz  and  Frapolli  obtained  by  the  action 
of  hydrochloric  acid  on  a  mixture  of  aldehyde  and  absolute  alcohol.  — — 
The  two  reactions  may  perhaps  take  place  as  follows  : 

Ci3H"0^     +     2PCl»     oi     C9H»Cl»     +     C^H«Cl     +     2PC1K)* 
CWH"0*     +       pci»     =     C8H9C105     +     C^H^Cl     +     PCPO* 
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The  two  oompounds  are  rery  unstable,  and  were  not  obtained  in 
safficient  quantity  for  exact  analysis. 

If  the  preceding  formulffl  and  reactions  are  correct,  the  constitution 

of  acetal  may  be  represented  by  the  formula      SJ^*  I  0»,  that  is  to  say, 

alcoho],  in  which  1  At.  H  is  replaced  by  the  radical  C'H'O*.  This 
radical  would  form  the  chloride  C«H'0»C1,  and  the  perchloride  C^H'Cl* ; 
but  being  rather  unstable,  it  may  easily  resolve  itself  into  aldehyde  and 
ethyl,  C^H'O^  =  C*HH)»  +  6h»  ;  and  in  fact,  acetal  treated  with 
acetic  acid  or  acetic  anhydride  (p.  437),  does  yield  aldehyde  and  acetate 
of  ethyl.  (Beilstein,  Bidl  Soc.  Chim.  de  Far,  46;  Ann.  Fharm.  112, 
240.) 


Chloracetals. 

A.  LiBBBX.    iV.  Ann.  Chim,  Phys.  52,  318. 

These  compounds  are  formed,  together  with  acetal,  aldehyde,  formiate 
of  ethyl,  and  acetate  of  ethyl,  by  the  action  of  chlorine  on  hydrated 
alcohol,  the  relative  quantities  of  the  several  substitution-compounds 
varying  according  to  the  strength  of  the  alcohol. 

When  chlorine  is  passed  into  alcohol  of  ordinary  strength  (80  per 
cent.),  and  the  heavy  oil  which  separates  on  addition  of  water,  is  washed 
several  times  with  aqueous  chloride  of  calcium,  then  dehjdrated,  and 
submitted  to  fractional  distillation,  it  begins  to  boil  at  80%  and  the 
boiling  point  gradually  rises  to  about  200°,  not  however,  remaining 
stationary  at  any  intermediate  point.  The  portion  which  distils  below 
120%  consists  of  aldehyde  and  compound  ethers;  that  which  distils  above 
120%  which  is  in  larger  quantity  than  the  former,  contains  monochlo- 
racetal  and  bichloracetal.  On  submitting  this  portion  to  fractional 
distillation,  the  greater  part  passed  over  between  170°  and  185°;  this 
consisted  chiefly  of  bicldoracetal,  which  may  be  obtaineil  nearly  pure  by 
again  subjecting  this  same  portion  to  fractional  distillation.  To  separate 
the  monoMaracetalf  the  portion  of  the  second  distillate  boiling  below 
170%  and  the  portions  of  the  first  distillate  which  passed  over  below 
1 20%  were  heated  for  several  days  with  solution  of  potash,  whereby  a  con- 
siderable quantity  of  chloride  of  potassium  was  formed,  together  with  a 
yellow  oily  liquitl,  which  floated  on  the  aqueous  solution.  The  watery  liquid 
contained  formic  acid.  The  oil  being  distilled  fractionally,  a  considerable 
portion  passed  over  between  156^  and  165%  and  the  boiling  point  of  the 
remainder  rose  to  180°.  This  latter  portion  contained  bichloracetal.  The 
former  portion  did  not  yield  a  liquid  of  perfectly  stable  boiling  point, 
but  a  considerable  portion  consisting,  chiefly  of  monochloracetal,  passed 
over  between  154°  and  159°. 

Monodilwacetalf  C^'H^IO^  is  a  colourless  liquid,  having  an  ethereal, 
aromatic  odour,  and  boiling  at  about  155°.  Vapour-density,  5*38.  It  is 
perfectly  neutral,  insoluble  in  water,  soluble  in  alcohol,  not  attacked  by 
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potoah-ley.    It  does  not  precipitate  nitrate  of  silver,  either  in  the  cold 
when  heated. 

Betwem  164«>  mtd  159*.  IMen. 

12  C      72-0    ..,.    47-21     ., 4670 

13  H      13-0     ....       8-52     8-48 

01      35-5    ...,    2328    24*73 

4  O      320    M^    20-99    20-08 

CMHWCIO*    152«5    ,...  100-00    100*00 

Vol.  Deaaitj. 

C.vap<mr 12    4-9920 

H-gaa  13     0-9009 

CUgaa  1     2-4543 

O-gas  2     2-2186 

Vapour 2     10-5658 

1     6-2829 

A  product  collected  between  158^  and  165^  gaTO  45*52  p.  c.  C  and  8-24  H  ; 
another  collected  at  160°  gave  46'00  C  and  8*55  H.  These  products  evidentlj  con- 
tained more  bichloracetal  than  the  portion  collected  between  154°  and  159**. 


BuMoraceCal  C"H"CI'0*.  —  Obtained  by  rectifying  the  portions  of 
the  second  distillate  (p.  477),  which  boiled  between  170^  and  IBS'", 
and  collecting  apart  that  whicn  passed  over  at  160"^. 

Colourless  nentral  liquid,  having  an  ethereal  aromatic  odour.  8p.  gr, 
1*1383  at  14.     Boils  at  about  18(r.     Vapour-density  6*45. 

liebeo. 


^^mm^mmi 


12  C 72  ....  88*50  39*1       ....     88-26     ....     38*41^ 

12  H li  ....  6*42  6-66    ....      6*62    ....      6-aa 

2  01    71  .,..  37*97  37-83 

4  0 32  ....  17-11  

C»H»C1«0« 187  ....  100*00 


Vol.  Density. 

C-^Ttponr    12    4*9920 

H-gas     .• 12     0-8316 

Cl-gas     2     4-9086 

O.gaa 2     2-2186 

Vapour  of  Bichloracetal    2     12*9608 

1     6-4254 


The  product  of  the  action  of  chlorine  upon  alcohol  of  ordinary 
strcDgth,  does  not  appear  to  contain  aceta),  and  is  certainly  free  from 
Dutch  liquid,  which  has  sometimes  been  supposed  to  form  part  of  \%, 
(Lieben.) 

Terchloracetal  C"H"CTO*.  —  This  compound  is  formed,  together 
with  bicloracetalj  by  the  action  of  chlorine  ou  highly  concentrated  (bat 
not  quite  absolute)  alcohol.    Dumas  gives  the  following  analysis  of  a 
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portion  of  liquid  thiu  obtftioed,  the  boiling  point  of  wbiok  bowerer  is  not 
stated. 


12  C     

78*0 

...    S8-50 
....       4*96 
.,..     48*08 
...,     14*46 

Dvmas. 
82*5 

11  H    

ll'O 

5-1 

3  CI    

106*6 

4  0    

52*0 

nx 

C»H»C1H>«    ... 

881*5 

...  10000 

100*0 

This  liquid  wan  evidently  tercbloraoetal.  Two  other  portions  of 
liquid  similarly  obtained,  the  one  boiling  at  1 88^  and  haying  a  vapour- 
density  of  6*7,  and  the  other  at  186*,  with  vaponr-density  6*6,  appear 
to  be  mixtures  of  bichloracetal  and  terchloracetal.  [The  calculated  Tapour- 
density  of  bichloracetal  it  6*43»  that  of  terchloracetal  7*67<]  Another  product 
analysed  by  Lieben,  also  boiling  at  1 86°,  exhibits  a  similar  oomposition. 

Doxnaj.  lieben. 

at  183^        at  186^  at  186*. 

Carbon 35*4     ....     35*6     36*72 

Hydrogen 5*9     ....       5*8     6*36 

Chlorine  45*1     ....     44*2 

Oxygen 13*6     ....     14*4 

100*0    ....  1000 

When  chlorine  is  passed  into  very  dilute  alcohol  (of  44  per  cent.), 
kept  in  a  state  of  ebullition  till  the  chlorine  is  no  longer  absorbed,  and 
the  product  is  subsequently  distilled,  the  distillate  contains  aldehyde, 
fonniate  of  ethyl,  acetate  of  ethyl,  aoetal  and  monochloiaeetal;  and  the 
acid  residue  contains  hydrochloric  acid,  together  with  a  non-yolatile  acid, 
probably  giycolic  acid.  —  If  the  alcohol  is  kept  cool,  the  chief  products 
are  aldehyde  and  aoetal.     (Lieben.) 


Page  56. 

Ethylamine. 


Formation,  According  to  E.  Meyer  {J,  pr.  Chem.  68,  279)|  ethyla- 
mine is  best  prepared  by  the  action  of  ammonia  on  iodide  of  ethyl. 
Wurtz's  method  of  decomposing  cyanate  of  ethyl  with  potash,  also  yields 
a  good  product.  Strecker's  process  of  decomposing  sulphethamate  of 
ammonia,  is  less  productive.  —  Meyer  finds  also  that  ethylamine  is 
formed  durinff  the  preparation  of  cyanate  of  ethy^l  by  distilliug  a  mixture 
of  ferrocyanide  and  sulphovioate  of  potassium,  with  addition  of  peroxide 
of  manganese  or  oxide  of  copper.  —  Cyanide  of  dhyl^  whether  prepared 
by  distilling  sulphovinate  of  potassium  with  comroeroial  ferroc3ranide,  or 
with  pure  cyanide  of  potassium,  disappears  when  left  in  contact  for  some 
time  with  hydrochloric  or  sulphuric  acid;  and  on  distilling  the  solution,  pro- 
pionic acid  IS  given  off,  and  a  salt  of  ammonia  is  left,  together  with  a  salt 

of  ethylamine.  This  formation  of  ethylamine  from  cyanide  of  ethyl,  ia  aimilar  to 
that  of  ammonia  from  cyanide  of  hydrogen  (yii,  401).  —  For  the  formation  of  ethyls* 
mine  in  the  decompoaition  of  cyanide  of  ethyl  and  ailTer  (lee  page  458). 
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Ethjiamine  is  formed  when  cyanate  of  potash  is  heated  with  solpho- 
vinate  of  lime  and  hydrate  of  lime,  and  in  larger  quantity  by  beating  a 
mixture  of  urea,  caustic  lime,  and  salphovinate  of  lime.  The  area  is 
mixed  with  excess  of  quick  lime ;  a  quantity  of  sulphovinate  of  lime  is 
added,  equal  to  one-fifth  of  the  weight  of  the  urea;  and  the  mixtare  is 
heated  in  a  retort  connected  with  a  receiver  containing  hydrochloric  acid. 
By  evaporating  the  contents  of  the  receirer  to  dryness,  and  treating  the 
residue  with  a  mixture  of  alcohol  and  ether  to  separate  sal-ammoniac,  a 
deliquescent  chloride  is  obtained,  which  gives  off  ethylamine  when 
heated  with  an  alkali.  —  To  obtain  a  good  product,  the  salts  must  be  well 
dried;  sulphovinate  of  lime  yields  a  larger  quantity  than  sulphorinate  of 
potash.    (D.  K.  Tuttle,  Ann.  Fhai-m,  101,  288.) 

A  solntioii  of  ethylamine  in  tbtolute  alcohol  does  not  precipitate  an  alooholie 
■elation  of  iodrnt,  —  Iodide  qf  nitrogen  diasolvea  readily  in  ethylamine,  forming  a 
solution  which  becomes  tnrbid  when  dilated  with  water,  bat  clear  and  oolonriess  on 
addition  of  a  large  quantity  of  water.  The  clear  liquid  yields,  by  eti^oratioti,  very 
hy{p*osoopic  crystals  coloured  yellow  by  free  iodine. —  No  homologae  of  iodide  of 
nitrogen  appears  to  be  formed.    (Gilm.  Wien.  Akad.  Ber,  zz,  30, 126.) 

Separation  of  Ethylamine  from  Ammonia,  —  This  separation  may  be 
effected  by  treating  the  mixed  bases  with  excess  of  tartaric  acid,  and 
digesting  the  evaporated  residue  with  alcohol,  which  dissolves  the  bitar- 
trate  of  ethylamine  and  leaves  bitartrate  of  ammonia.  (Meyer,  •/!  pr. 
Chem.  67, 147.) 

According  to  Meyer,  ethylamine  may  be  used  (as  originally  suggested 
by  Wurtz)  for  separating  alumina  from  sesqnioxide  of  iron,  the  alomina 
dissolving  in  the  ethylamine,  and  the  ferric  oxide  remaining  undissolved. 
A  mizture  of  0*215  grm.  Al'O'and  0*740  grm.  Fe^O*,  yielded,  after  separation  in  this 
manner,  0'214  KlKfi,  and  0*740  FeSO>. 

Sulphate  of  Ethylamine.  —  This  salt  decomposes  when  boiled  and 
gives  off  ethylamine.  It  forms  with  sulphcUe  of  magnesia^  a  double  salt 
which  crystallizes  in  transparent  prisms  containing  6  or  7  atoms  of  water. 
Analysis  gave  8'96  p.  c.  magnesia,  and  36*52  salphnric  add  (SO^;  while  the 
formula  MgO,(C«H7N,HO),SK)«  +  7Aq,  requires  9*2  MgO,  and  36*88  SO^,  m&d 
MgO,(OH7N,HO),SSOO  +  6  Aq.  requires  9*62  MgO,  and  38*46  S0>.  It  is  difficolt 
to  dry  the  crystals  completely  between  paper,  and  at  100%  ethylamine  may  be  driren 
off  as  well  as  water.  The  crystals  left  OTer  oil  of  vitriol  for  six  weeks,  lost  19*31  p.  c 
water,  or  about  4  At.     ^  Meyer.) 

Sulphate  of  ethylamine  likewise  forms  crystallizable  double  salts  with 
sulphate  and  chloride  of  copper.    (Meyer.) 

FhosphaU  of  Ethylamine  and  Magnesia,  2  MgO,{C*H'N,HO),PO» 
+  10  Aq.  —  Salts  of  ethylamine  prevent  the  precipitation  of  magneeia^ 
in  the  same  manner  as  salts  of  ammonia ;  and  in  such  a  solution^  phos- 
phate of  soda  produces  a  bulky  precipitate^  which  becomes  crystalline 
after  a  while,  but  is  much  more  soluble  than  the  correspouding  ammonia- 
salt.  Analysis  gave  44*63  p.  c.  pyrophosphate  of  magnesia^  2  MgO^PO*, 
the  formula  requiring  43*62  p.  c.     (Meyer.) 

A  neutral  solution  of  sulphate  of  mafipnesia,  phosphate  of  soda,  and 
snlphate  of  ethylamine,  deposits  after  a  while,  prismatic  crystals,  which 
however,  soon  become  opaque  even  in  the  liquid^  and  do  not  redissolve. 
(Meyer.) 
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Sulphate  of  Eihylamine  and  Alumina.  —  (C*irN,HO),AlW,  4  S0» 
+  24  Aq.  — Ethylamine  alum.  -»  Obtained  :     1.  By  mixing  acid  sulphate 
of  alnmina  with  ethylamine,  redissolving  the  crystalline  precipitate  in 
;^  water,  and  evaporating  to  the  crystallizing  point.     The  crystals  obtained 

]S>,  were  small  regular  octohedrons,  modified  by  faces  of  the  cube.  —  2.  By 

Z  mixing  sulphate  of  alumina  with  hydrochlorate  of  ethylamine.     The 

y^'.  solution  gaye  off  hydrochloric  acid  when  ibiled,  but  did  not  yield  any 

;I-  crystals  even  when  strongly  concentrated.     The  solution  was  therefore 

evaporated  to  dryness;  the  residual  salt  exhausted  with  absolute  alcohol; 
the  insoluble  residue  dissolved  in  water  and  the  solution  evaporated* 
Prismatic  crystals  were  then  obtained^  resembling  those  of  nitre  ;  but  on 
recrystalling  from  water,  the  salt  was  obtained  in  regular  octohedrons, 
an  inch  in  £ameter.  Angle  of  the  octohedron  109^  27'  to  lOO""  29'.  (Stenner 
&  Kanmer,  Ann.  Fharm.  91,  172;  Meyer.) 

Stenner  &  Katmier.  Meyer. 

A1«0« 51-4  ...  10-68 1100  ....  11-66  ....  11-18  ....  9-86 

OH7N,H0 54-0  ....  11-21 

4SO»    160-0  ....  33-24 33-38 33-92 

24HO 216-0  ....  44-87 45-30 

APO»((7H8NO,4SO»+24Aq  481 '4  ....  100-00 

A  solution  saturated  at  25^,  contains  1  pt.  of  the  crystallized  alum  in 
6*89  parts  of  water.    (Stenner  &  Kanmer.) 


SfdphaU  of  Methylamine  and  Alumina.  ((?H«N,H0),A1*0*,4S0» 
+  24  Aq.  -—  Methylamine'alufn,  —  Prepared  by  mixing  sulphate  of  alumina 
with  hydrochlorate  of  methylamine,  and  purifying  by  reciystallization.-— 
Regular  octohedrons,  about  half  an  inch  in  diameter.  Dihedral  angles  of  the 
faces,  \or  26'  to  109°  30'.    (T.  V.  Alth,  Ann.  Fharm.  91, 171.) 


A1«0» 61-4 

OH»N,H0 40-0 

4  S0»    160-0 

24  Aq 216-0 


v.Alth 

11-00    ... 

.....    11*19 

8-56 

34-23    ... 

34-/0 

46-21    ... 

44-37 

C'H«NO,AP05,4SO»  +  24Aq     467-4     ....  100-00 
The  deficiency  in  the  water  arose  from  efflorescence. 

Molyhdate  of  Ethylamine,  C*H^N,HO,2MoO».  —  Molybdic  acid 
dissolves  readily  in  ethylamine,  and  the  solution  left  to  evaporate  over 
chloride  of  calcium,  deposits  white  scales,  which  become  red-brown 
when  dry,  and  ultimately  assume  a  regular  brown  colour.  Analysis  gave 
72-22  and  73-03  p.  c.  MoO»,  the  formula  requiring  72-23  p.  c.  The 
crystals  continually  give  off  ethylamine,  and  are  gradually  converted 
into  a  still  more  acid  salt.     (Meyer,  J*,  pr.  Chem.  67, 151.) 

Photphninolyhdate  of  Ethylamine.  —  Phospho-molybdic  acid  produces 
in  solutions  of  ethylamine,  a  flocculent,  curdy -yellow  precipitate,  lighter 
in  colour  and  more  soluble  in  acids  and  in  saline  solutions,  than  that 
which  the  same  reagent  forms  with  ammonia.  The  ether  volatile  bases 
and  many  natural  tdkaloids  form  similar  precipitates,    (Meyer.) 

VOL.  xni.  2  I 
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When  mercuric  chloride  in  excess  is  mixed  with  ethylamine^  a  white 
precipitate  is  produced,  which  continually  loses  mercury  during  washing. 
Its  analysis  gave  75*03  p.  c.  mercury,  and  15*21  chlorine,  agreeing 
nearly  with  the  formula  4HgCl  +  N.C*H»,H,Hg  +  2HgO  (calc. 
75*06  Hg  and  15-18  CI).  — If  the  ethykmine  is  added  in  excess,  a 
yellow  flocculent  precipitate  is  formed,  wliich  gives  by  analysis  85'65| 
p.  c.  Hg,  8*52  CI,  1*88  C,  0*3i  H,  0*80  N,  and  3-31  O,  from  which  it  is 
not  possible  to  deduce  any  rational  formula.  Biethylamine  and  triethyla- 
mine  yield  similar  precipitates  with  mercuric  chloride.  HifdraU  of 
tetrethylium  added  to  mercuric  chloride,  throws  down  pure  mercunc 
oxide,  or  if  oarbonio  acid  is  present,  an  oxychloride.    (Meyer.) 


Page  65. 

Tetrethylium,  &o. 

SoNNENSCHEiN.     Ann.  Pharm,  101,  20. 

When  white  precipitate,  HgCl,NH*Hg,  triturated  with  water,  is 
mixed  with  1|-  pt.  of  iodide  of  ethyl,  and  heated  for  several  days  in  the 
water-bath,  there  are  formed,  without  evolution  of  gas,  golden-yellow 
crystals  (a)  surrounded  with  a  heavy  dark  brown  liquid  (6),  above  which 
floats  a  nearly  colourless  watery  solution  (c).  This  watery  solution  con- 
tains mercuric  chloride,  sal-ammoniac,  and  a  crystallizable  compound  of 
mercuric  chloride  and  hydrochlorate  of  ethylaraine.  The  dark  brown 
liquid  (5)  solidifies  in  a  crystalline  mass  after  the  excess  of  iodide  of 
ethyl  has  been  driven  off;  the  solution  of  this  substance  in  a  mixture  of 
alcohol  and  ether,  deposits  large  yellow  needles  consisting  of  double 
salts  of  mercuric  iodide  with  the  hydriodates  of  ethylamine,  biethylamine, 
and  triethylamine;  and  the  oily  mother-liquor  ultimately  yields  crystab 
of  iodide  of  mercury  and  tetrethylium. 

The  yellow  crystals  (a),  after  being  purified  by  washing  with  warm 
absolute  alcohol,  resemble  mosaic  gold,  and  appear  under  the  microscope 
as  cubes  with  octohedral  and  dodecahedral  faces.  They  are  decomposed 
by  sunlight,  with  separation  olmei'cury,  melt  at  150^,  and  decompose  at 
higher  temperatures.  They  are  insoluble  in  water,  alcohol,  and  ether. 
Analysis  shows  them  to  be  composed  of  C**H''N*Hg®P. 

Yellow  CryttaU,  Sonnenschein. 

32  C 192    ....  8-72  7*98    to     8-78 

39  H    39    ....  1*77  1*42    „      1*79 

2N    28     ....  1*27  1*20     „      1*45 

8  Hg  800    ....  36*37  34*78     „    36*85 

9  I      154     ....  51*87  4912     „    52*65 

C^H^N'Hg*!*  1213     ....  10000  ' 

This  formation  of  these  crystals,  together  with  that  of  the  compounds 
previously  mentioned,  may  be  represented  by  the  equation: 

6HgCl,NH2Hg     +     14C<H«I     «     C32H»N«H*'19     +     C«H^«NI,2HgI 

+     [(Cni5)3N,HI],2lIgI     +     [(C«H«)3,H,N,HI].HgI 
+     [C^H».H2.N,HCl].UgCl     +     NH*C1     +     3HC1. 
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They  may  be  regarded  as  a  compoand  of  meronric  iodide  with  iodido 
of  tetrethylium  and  iodide  of  mercurotetretkylium,  C"H"HgN,I: 

C«H»N2Hg8P    =     7HgI     +     C»«H»NI     +     C"H»HgNI. 

Iodide  of  potassium  and  iodide  of  tetrethylium  dissolve  the  compound 
for  the  most  part,  with  separation  of  metallic  mercury.  —  Nitric  acid 
separates  mercuric  iodide,  its  solution  in  hot  hydrochloric  acid  yields 
greenish  yellow  silky  crystals.  —  Chlorine  and  bromine  separate  all  the 
iodine  after  some  time,  forming  crystals  with  a  jetty  lustre  resembling 
naphthalin.  — When  the  yellow  crystals  are  heated  with  recently  preci- 
pitated oxide  of  silver,  iodide  of  silver  is  formed,  together  with  a  strongly 
alkaline  liquid,  which,  after  the  excess  of  silver  has  been  removed  by 
sulphuretted  hydrogen,  contains  hydrate  of  tetrethylium.  (On  neatralising 
with  hydrochloric  acid  and  adding  bichloride  of  platinum,  a  precipitate  was  formed 
containing  28*24  p.  c.  C,  5'95  H,  4*19  N,  and  29*6  Pt,  the  formula  Ci<H«>NCLPtCl' 

requiring  2866  C,  5*97  H,  4*18  N,  and  29'42  Ft But  if  the  alkaline  solution 

is  neutralised  with  hydrochloric  acid  without  previous  treatment  with 
sulphuretted  hydrogen,  and  evaporated,  white  crystals  are  obtained,  con- 
sistmg  of  a  compound  of  mercuric  chloride  with  chloride  of  tetrethy- 
lium : 

Sonnenschein. 

C!»H»«N 150    .., 4S-18    ....    43-82 

Hg 200    33-25    ....    85-96 

2  CI 71     23-57     ....    23-12 

I  _  _        _      _     ■  I  ■  ■      -M-  ■    ■    1  I  II ■ 

C*»H»«Na  +  HgCL...  421    10000    ....  10040 

The  amount  of  tetrethylium  (C^H^'N)  was  determined  by  forming  the  platinum- 
salt,  and  weighing  the  platinum  left  on  ignition.    (Sonnenschein.) 


A  solution  of  tulphaie  of  tetrethylium  mixed  with  cyanate  of  potash  and  eva- 
porated, yields,  when  the  residue  is  extracted  with  alcohol,  not  tetrethylurea,  but 
carbonate  of  tetrethyliom.    (A.  Brtlning,  Ann,  Pharm,  104,  200.) 


Iodide  of  Tetrethylium  and  Mercury,^ a.  ^C*H*)fNI,2HgI. —Pro- 
duced by  the  action  of  metallic  mercury  on  teriodide  of  tetrethylium  (iz^ 
67): 

(C*H'^)^NP     +     2Hg     «     (C*H*)<NI»2HgL 

The  compound  dissolves  sparingly  in  water,  more  easily  in  hot  alcohol, 
from  which  it  separates  on  cooling  in  light  yellow,  shining^  aealy  crystals. 
(H.  Risse,  Ann.  Phaivi.  107,  224.) 

Risse. 

16  C    96    ....    13-50 

20  H    20    ....      2-81 

N    14    ....      1-97 

2  Hg 200    ....    28-18    28-44 

3  1     381    ....     53-59     5385 


(C<H*)^NJ,2HgI 711     ....  100-00 

2x2 
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b.  (CIPyNI^HgL — Prodneed  hy  the  action  of  trimeminmiiie  on 
iodide  of  eth jl : 

mine  U  too  dinfoously  czplonTe. 

Tellow  crjBtals,  which  dLsdolre  pretty  readily  in  alcohol,  and  are  not 
decomposed  by  water.    (B.  Miilleri  Ann,  Pharm.  108,  6.) 


Id  O  .M**. ••..........•  tO  ...• 

20  H 20  .... 

N 14  .... 

9  H^.....M. ....•.......•».  oOO  .... 

4  I   ..^ 508  .... 

(C<H*)^NI,3HgI   ....  938    ....  100-00 

Teriodide  of  THmdhyldhyliuM,  (C»H«)»,C*H»,N,P.— Prodneed  hy  the 
action  of  2  at.  iodide  on  1  at.  protiodide  of  trimethylethylinm  in  hot 
alcoholic  solation,  and  separates  on  cooling  in  brittle  rhombic  prisma, 
which  are  instantly  decomposed  by  water  into  the  pentaiodide  and  prot- 
iodide of  trimethylethylinm  : 

2Me^£tNP    -    MeSEtNI*     -f     Me>EtNI 

In  afeoholic  solntioni  on  the  contrary,  the  pentaiodide  and  protiodide 
immediately  nnite  and  form  the  teriodide.  —  This  compound  melts  at  64*^ 
without  decomposition.  The  crystals  are  dark  brown,  in  their  fragments 
brownish  yellow  and  somewhat  dichromatic:  surfJEiceHSolonr  bluish  violet. 
(R.  MUller,  Ann.  Pharm.  108,  1.) 


MQller. 

10-23 

2-13 

1-49 

31-99    .. 

..••«•     31*04 

54-16    .. 

23-80 

10  C     

14  H    

60 

14 

....      2-98 

....      oX-aO      .... 

Mtiller. 

.....     12-54 
.....      3-12 

N    

3 1     

14 

....    80-91 

(C»H»)»,OHSN,l»    465      ....  100-00 

Pentaiodide  of  Trimethylethylium,  {C^Ry,(^R^,N,l*.— Obtained  by 
the  action  of  iodine  in  excess  on  the  protiodide  or  teriodide  of  trimethyL- 
cthyiium,  or  as  above  mentioned,  by  the  action  of  water  on  the  teriodide. 
Crystallizes  in  quadratic  lamins,  having  a  metallic  lustre  and  splendid 
greenish  iridescence,  oP.  ooPoo .  P.  (the  P  faces  very  little  developed). 
(iP:P  =  141°.  The  crystals  are  opaque;  yellowish  in  thin  layers  when 
polished,  yellowish  brown  in  thicker  layers;  surface-<:oiour  metallic 
green,  becoming  dark  blue  on  exposure  to  the  air.     They  melt  at  abont 


IOC  

60    i...      8-30    .... 

MUller. 

14  H 

•  «A«aa«BaBaA«             X^            ll»»                  X     «f4            ••■! 

....      2-34 

N 

14     ....       1-94 

6  1    

635    ....     87-82    .... 

....      O/  *oO 

(C«H»)".C<H»,N,I»....  728    »...  100-00    10000 
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Teriodide  of  Trieihylmdhylium,  G*H'(OH7NP.  —  Prepared  in  the 
same  manner  as  the  preceding  componnds.  Crystallizes  in  bluish  violet 
square  iamin»j  which  appear  dark  red  by  transmitted  lights  and  melt  at 

MtUler. 

14  C  84  ....  16^90 

18  H  18  ....      3-62 

N  14  ....      2-82 

3 1    381  ...  76-66    76-38 

C?H»,(C*H»)»,5P ....  497    ....  100-00 

There  ii  no  pentaiodide  of  triethjUneth^r^am. 

All  these  componnds  form  with  mercury^  componnds  analogous  to 
those  prepared  by  Rlsse  (p.  483). 

Teriodide  of  Tnmethylamylium,  ((?HW»H"N,P  —  Obtained  by 
heating  trimethylamine  and  iodide  of  arnyl  for  some  time  to  160^,  and 
treating  the  product  with  tincture  of  iodine.  —  Crystallizes  in  dark 
brown  flattened  rhombic  prisms,  easily  soluble  in  alcohol,  nearly 
insoluble  in  water.  Combination  :  oo  P«  ooPoo  (often  predominating) 
optoo  .Poo.  jPoo.  — Inclination  of  the  foces,  ooP:  ooP  =  104**28 ; 
JPoo:Poo  =  112^24.  —  The  crystals  exhibit  trichroism  when  viewed  in 
such  a  manner  that,  when  the  crystal  is  set  upright  the  light,  may  pasg 
through  them  at  right  angles  to  oo  Poo ,  the  ordinary  ray  is  dark  brown, 
or  nearly  black,  and  the  extraordinary  Tvy  light  red-brown,  the  third  tint 
being  intermediate  between  the  two.  Melting  point  80^.  (B.  Milller, 
Ann.  Fharm.  108,  4.) 

MUller. 

16  C  96  ....  18*79 

20  H  20  ....      3-91 

N  14  ....      2-74 

3 1    381  ....  74-56    74-56 

(C»HV,C»H",N,1"....  511    ....  100-00 
The  pentaiodide  does  not  appear  to  exiit. 


Ethylene-bases. 

Cloez,  in  1843  {In^tUuty  1853,  213),  by  heating  alcoholic  ammonia 
in  sealed  tubes  with  bromide  or  chloride  of  ethylene,  obtained  three 
volatile  bases,  which  he  supposed  to  contain  the  radicals  C*H,  C^H*,  G*H^ 
viz.,  formylia,  C*H»N  =  C*H,H«N;  acetylia  (vinylamine),  C*H»N  = 
C<H»,fr,N ;  and  propylia,  C«H'N  =  C«H»,H«,N.  The  second  of  these 
has  also  been  obtained  by  Natanson  (xii,  548). 

These  bases  have  lately  been  examined  by  Hofmann  {Proe,  Roy,  Soe, 
ix,  154),  who  takes  a  different  view  of  their  constitution,  regarding  them 
as  biamines^  i,e ,  as  bases  derived  from  a  double  molecule  of  ammonia,  by 
the  substitution  of  a  biatomic  radical  (ethylene)  for  2  atoms  of  hydrogen. 
It  is  difficult  indeed  to  understand  how  the  action  of  ammonia  on  an 
ethylene-compound  can  produce  bodies  containing  three  different  radi- 
cals, as  Cloez  supposes.    Moreover^  the  high  boiling  points  of  the^o  bftses 
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and  the  differences  between  these  boiling  points^  nxe  in  faTonr  of  Hof- 

mann's  yiew.  It  will  be  remembered  that  methylamine,  whidi  contains  2  st.  H 
more  than  formylia,  is  a  gas  at  ordinary  temperatores*  and  liquefies  oonsideFably 
below  the  freezing  point  of  water.  Again,  the  differences  between  the  boiling  points  oi 
substances  related,  as  the  formulee  of  Cloez  suppose,  do  not  generally  exceed  20^,  and 
▼ery  rarely  rise  to  40*^  or  47**.  The  followiog  table  exhibits  the  formols  of 
these  bodies  as  they  are  regarded  by  Cloez  and  by  Hofmann^  togeUier 
with  the  boiling  points: 


Cloez.  Hofmann.  B.  P.    Diff. 

47'* 

^40 


FormyUa       ....     C'H'N    (Cni*),HSN^      123 

Acetylia        ....    C^H«N    (C*H^)=,H-,N3    170  \ 

Propylia        ....    C«n7N    (C<H^)3,N'         -     210 

According  to  Hoftnann's  formulae,  the  first  base  is  etkylene-hiamine^ 
the  second  huihylene-hiamine^  and  the  third  triethyl€n&-hiamin€.  These 
bases  are  rapidly  attacked  by  bromide  of  ethylene,  the  product  being  a 
non-volatile  body,  probably  containing  the  fourth  number  of  the  aeries, 

ietreihyU'M-hiafnmonimn  (C*H*)*N*. 

The  analysis  of  the  hydrochlorate  of  the  so-called  formylia,  and  of 
the  base  separated  from  it  oy  the  action  of  an  alkali  —  which  base  con- 
tains the  elements  of  water  not  separable  by  caustic  baryta  —  a^ree 
much  better  with  Hofmann's  formulsa  than  with  those  of  Cloez: 


Hydrochlorate, 

Ca 

C2H3N,HC1 

..     18-32 
..      611 
..     21-37 
..     54-20 

Iculation. 

Analyses. 

Carbon        

Hydrogen    

Nitrogen     

Chlorine      

.    C»H8NSH2C13 ' 

....       18-04     

7-52    

....       21-06     

....          dO-Oo       

Cloez.        Hofmann« 

.     17-56     ....     17-87 
7-39     ....       7-55 
.     20-47 
.     53-62    ....     53-17 

Free  beue. 

100-00       ....     100-00 
Calculation. 

Analyses. 

Carbon        

Hydrogen    

Nitrogen     

Oxygen 

C*H8N,H0 

..    31-58 
..     10-52 
..     36-84 
.,     21-06 

C^HSN^.H^O*^ 

....      30-76    

....       12-82     

....       35-90    

....       20-52     

Cloez.         Hofmann. 

.    31-12    ....    30-67 
.     12-78     ....     12-97 
.    35-80    ....     36-32 
.     20-30 20-04 

10000  100-00 

On  the  other  hand,  Cloez  points  out  {Compt,  rend.  46,  344^,  that 
according  to  Hofmann's  view  of  the  formation  of  these  bases,  whicn  may 
be  represented  by  the  general  equation: 

C2»HMn2     +     2NHS     «     (C2»ir'",HSN»),2HCl, 

no  chloride  of  ammonium  should  be  formed  in  the  reaction,  whereas 
experiment  shows  that  this  salt  is  produced,  and  consequently  that  the 
reaction  may  be  more  correctly  represented  by  the  formula: 

C2nH2m_i  ci,HCl  +   2  NH^  =  (C-»H2™-iIP,N)IICl  +   NH*C1.* 

The  vapour-density  of  the  hydrated  base  C^H*NO,  is  also  adduced  by 
Cloez  as  an  argument  —  and  the  principal  one  —  in  support  of  his  for- 
mula.    This  vapour-density  he  finds  by  experiment  to  be  1*427;  now, 

*  See  note  to  page  488. 
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for  a  condensation  to  2  Tolames,  tHe  formala  CH^NO  gires  as  the  oalcn- 
lated  density,  1 -SIT,  whereas  Hofmann's  formula,  C*H**N»0',  j?ivea  2-706. 


Vol. 

C-vapofir  ^ 2 

H-gas    4 

N-gas    1 

0-ga.    i 


Density.  Vol.    Density. 

0*8320  C-Tsponr 4  ....  1*6640 

0-2772  H-gas 10  ....  0*6930 

0-9706  N-gas  2  ....  1*9412 

0*5546  O-gas  1  ....  1*1093 


Vapour  of  C^H^NO 2    ....  2-6344  Vapour  of  C^H^WO^....     2  ....  5*4075 

1     ....  1*3172  1  ....  2*7057 

To  render  the  yaponr-dcnsity  calculated  from  the  latter  formula  con- 
formable with  the  experimental  determination,  it  is  necessary  to  suppose, 
either  that  the  formula  C*H^°N*0'  represents  4  volumes  of  vapour,  which 
is  not  in  accordance  with  the  general  law,  or  else  that  the  molecule 
CiH^N'O*  splits  up  at  high  temperatures  into  C*H"N  and  H»0»,  each  of 
which,  in  the  state  of  vapour,  occupies  two  volumes  (see  note  to  page  41 1). 

There  are  several  other  compounds  which  exhibit  the  same  apparent 
anomaly  of  vapour- volume,  and  may  be  supposed  in  like  manner  to 
resolve  themselves,  at  the  high  temperature  at  which  the  vapour-density 
is  determined,  into  two  vapmcrsy  each  occupying  two  volumes,  so  that 
the  whole  appears  as  a  four-volume  gas;  the  two  substances  however 
reuniting  as  the  vessel  cools,  and  reproducing  the  original  compound, 
so  that  there  is  no  direct  evidence  of  the  decomposition  having  taken 
place.  A  decomposition  of  this  kind  is  actually  observed  in  iodide  of 
tetrethylium,  N(C*H*)*,I,  which,  when  rapidly  heated  to  a  high  tempera- 
ture, splits  up  into  triethylamine  N(C*H*)'  and  iodide  of  ethyl  C*H'I, 
which  at  first  form  two  distinct  layers  in  the  receiver,  but  qnickly  unite 
and  reproduce  the  original  compound.  (Hofmann,  ix,  67). 

The  following  table  exhibits  the  vaponr-densities  of  these  substances 
as  determined  by  experiment  and  calculation,  together  with  the  manner 
in  which  they  may  be  supposed  to  split  up  at  high  temperatures. 


Vapour-density 

• 

Substance. 

E)xperiment. 

Theory.  2  vol. 

Theory.  4  vol. 

Chloride  of  ammonium                     1 
NH^a  =  NH3  +  HCl         / 

0*890 

1*850 

0-925 

Pentachloride  of  phosphorus            1 
PCI*  «  PCl»  +   Cl»               / 

3-654 

7*214 

3-624 

Snlphydrate  of  ammonium               1 
NH^HS  =  NH»  +  2HS 

0*884 

1-765 

0-882 

Tellurhydrate  of  ammonium             \ 
NH*Te,HTe  =  NIP  4-  2HTe    / 

1*320 

2-840 

1-420 

Oxide  of  biethylene-biammonium*  "1 
C»«II1«N^02  =  Ci-Hi«N  +  2140/ 

2*260 

4-620 

2*310 

*  Obtained  by  treating  ethylamine  with  bibromide  of  ethylene,  and  decomposing  the 
resulting  bromide  {(C*H*y',(C*H*)2,H*),Bt*,  with  barjte  water.  (Hofmann,  Proc. 
Roy.  Soe.  10,  107.) 


1 
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The  argnment  fonnded  upon  the  vapoor-density  cannot  therefore  be 
conBidered  as  conclusiye  in  fayoor  of  the  formal®  proposed  by  Gloex.* 

.  The  bromides  of  propylene,  bntylene,  amylene,  and  caprylene  also 
yield  basic  compounds  when  heated  with  alcoholic  ammonia.  In  the  case 
of  propylene,  the  results  vary  somewhat,  according  as  that  gas  has  been 
prepared  from  amylic  alcohol  or  from  glycerine  by  Berthelot's  process. 
(Cloez,  Compt.  rend.  46,  344.) 


TetravinyUum.    C"H»N  =  N(OH«)«. 

T.  Babo.    J,  pr,  Ohem.  72,  88. 

Heintz  <fe  WisLiCENUs.    J.  pT.  Chem,  76, 116 ;  Fogg.  Ann.  105,  577. 

TetraeetyUumf  Teiraeetosylitimf  TetnlkUljflamnumium. 

Formed  by  the  decomposition  of  aldehyde-ammonia  at  high  tempeia- 

nres.  Not  known  in  the  separate  state.  The  hydrated  oxide  and  several  of  the  salts 
were  first  prepared  and  analysed  in  an  impure  state  by  Babo;  afterwards  obtainfld 
in  greater  purity  and  more  completely  examined  by  Heintx  &  Wislicenusb 

Preparatum  of  the  Hydrated  Oxide,  C"H"NO,HO.  —  Aldehyde- 
ammonia  not  quite  dry,  is  heated  at  the  temperature  of  the  water-bath 
in  a  flask  haying  a  long  yertical  condensing  tube.  Ammonia  then 
escapes,  while  water  and  aldehyde-ammonia  are  condensed  and  flow  back 
again,  and  at  length  the  base  remains  as  a  sjrrupy,  brown,  bitter  mass, 
which  when  quite  dry  is  brittle  and  resinous.  It  is  purified  by  dissolying 
it  in  sulphuric  acid;  precipitating  the  sulphate  by  strong  alcohol;  dis- 
solying in  water;  precipitating  the  base  by  'caustic  potash;  collecting 
the  resulting  brown  flakes  in  a  filter;  dissolying  them  in  alcohol;  passing 
carbonic  acid  through  the  alcoholic  solution,  whereby  the  remaining 
potash  is  precipitated  as  carbonate,  while  the  organic  base  remains  free; 
filtering  again ;  eyaporating  to  complete  dryness ;  dissolying  out  the  base 
with  absolute  alcohol ;  and  repeating  the  whole  series  of  operations  three 
or  four  times.     (Heintz  &  Wislicenus.) 

The  formation  of  the  base  may  be  represented  by  the  following  equa* 
tion: 

4(C>H*0»,NH>)  -  CWH"NO,HO  +  SNH*  +  6  HO. 

Babo,  by  heating  aldehyde-ammonia  in  a  sealed  tube  to  120^  for  several  hours, 
and  distilling  off  the  more  volatile  portion  of  the  product,  obtained  a  brown  amorphous 
mass,  having  a  slight  alkaline  reaction,  soluble  in  adds,  and  forming  brown  resinous 
precipitates  with  bichloride  of  platinum,  chromic  add,  and  tannic  add.    The  pUtinum- 

*  Since  the  above  was  printed,  Dr.  Hofmann  has  published  a  paper  {Proc.  Boy, 
Soc,  10,  224)  conUining  additional  facts  in  coofirmation  of  his  views.  In  particular, 
it  must  be  mentioned,  that  he  has  found  the  vapour-density  of  the  anhydrous  base  to  be 
200.  Now,  according  to  the  formula  (C<H^),H^N^  referred  to  two  volumes,  it 
should  be  2'07,  whereas,  according  to  the  formula,  CH,H*N,  it  should  be  1*00.  — 
Hofmann  also  points  out  that  the  formation  of  the  bases  containing  2  or  more  At. 
ethylene  is  necessarily  accompanied  by  the  formation  of  chloride  of  ammonium :  e.^. 

2C*H*Bra     +     4NH»     =    {C*HVHW,2HBr     +     2NH<Br. 
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salt  prepared  from  a  portion  of  the  base  which  had  been  purified  hy  repeatedly  preci- 
pitating the  inlphate  with  alcohol,  &c.,  gave  resnlta  agreeing  with  the  formula 
Ci«H»NO,HCl,PtCP,  or  N(C*H»)<Cl,PtCP  +  HO. 

ffifdrated  oxide  of  TetravimfUum,  obtained  by  evaporation  of  the 
alcoholic  solution,  is  a  resinous,  perfectly  amorphous,  brittle,  fissured 
mass,  having  a  bitter  taste;  red-brown  by  transmitted  light,  somewhat 
darker  and  with  a  tinge  of  violet  by  reflected  light,  and  exhibiting  a 
strong  lustre  on  the  surface  and  when  fractured.  It  yields  a  yellow- 
brown  powder. 


Heinti  &  WisUcenns. 

16  C  ...., 

1  •«•••••••••••••• 

...    96 

••t« 

69*07 

6911 

13  H ..... 

»••••«••••*«••••■ 

...    13 

■•■• 

9-35 

.. 9-36 

N ...., 

••••••••••«•••«•• 

...    14 

■••« 

10-07 
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The  base  decomposes  at  180°,  after  previous  fusion,  giving  off  vola- 
tile empyreumatic  products  and  leaving  a  black,  shining  charcoal.— 
Among  the  volatile  products  is  a  strongly  basic  oil  which  dissolves  in  alcohol  and  in 
adds,  and  appears  to  consist  of  at  least  two  bodies,  which  conld  not  be  separated  on 
account  of  the  smallness  of  the  supply  of  material,  and  the  facility  with  which  the  oil 
decomposed  into  ammonia  and  brown-black  insoluble  powder,  especially  in  presence  of 
acids.    The  oil  probably  contains  trUrinylamine,  N(0*H')'. 

Hydrate  of  tetravinylium  dissolves  very  sparingly  in  water,  rather 
more  in  cold  than  in  warm  water,  the  solution  frothing  like  soapHSuds. 
It  dissolves  in  alcohol  in  all  proportions,  but  is  insoluble  in  ether.  The 
solutions  have  a  £unt  but  distinct  alkaline  reaction.  It  is  difficult  to 
free  the  hydrate  from  the  last  traces  of  hygroscopic  water.  (Heintz  & 
Wislicenus.) 

With  acids,  excepting  carbonic  acid,  it  unites  readily,  forming  salts 
which  are  for  the  most  part  easily  soluble  in  water  but  insoluble  in 
alcohol. 

The  neutral  mlphatej  C^H^N,SO^  obtained  by  mixing  the  alcoholic 
solution  of  the  base  with  sulphuric  acid  diluted  with  alcohol,  in  quantity 
not  quite  sufficient  for  a  complete  precipitation,  forms  when  dry,  a  dark 
brown,  uncrystallizable,  non-deliquescent  mass. 

Heinti  &  Wialioenu. 

16  C 96  ....    56-47    56-52 

12  H 12  ....      7-06    7-35 

N 14  ....  8-21 

O 8  ....  4-73 

80» 40  ....    23-53    23*37 


CWH»SN,SO« 170    ....  100-00 

An  add  stdphaUy  2(C"H"N,S0*)+S0*H,  is  obtained  by  treating  the 
solution  of  the  base  with  excess  of  sulphuric  acid.  It  has  a  foxy-red 
colour  and  strong  lustre.  Contains  30*64  p.c.  SO^  (calculated  quantity, 
33*85).     (H.  d5W.) 

The  chloride,  C"H"NC1  +  H0,  obtained  by  dissolving  the  base  in 
hydrochloric  acid  and  evaporating,  is  an  uncrystallizable,  very  hygro- 
scopic, shining  mass,  having  a  dark  brown  colour,  with  strong  violet 
iridescence. 


i 
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Dried  betwem  120*"  and  140^  Heinti  &  Widiceniu. 

16  C 960  ....  57-06    57-69 

13  H     13-0  ....      7-81     7-77 

N     140  ....      8-41 

CI  36'5  ....  21-32  21-48  ....  21-23 

0 8-0  ....  4-80 

C"H«NC1  +  Aq 166-5  ....  100-00 

The  cMoroplatinate,  (C*H')*NCl,PtCl*,  is  obtained  as  a  yellowish - 
brown  amorphous  precipitate,  by  mixing  the  solation  of  the  hydrochlo- 
rate  with  bichloride  of  platinum.  When  dried  at  150°,  it  gives  by  ana- 
lysis 30-56,  30'65,  and  SD'OS  p.  c.  platinum,  the  formnla  requiring  30*14 
p.  c.  Dried  between  110°  and  120°,  it  retains  an  atom  of  water;  for  it 
then  gives  by  analysis  2909  p.  c.  platinum,  the  formula  C*'H"NCl.PtCI' 
+  HO  requiring  29 '33  p.  c.  (Heintz  &  Wislicenns.)  This  hydrated  plati- 
num-salt was  first  obtained  bj  Babo  (p.  488),  not,  however,  in  a  perfectly  pure  state; 
for  his  analysis  gave  only  28 '9  and  28*5  p.  c.  platinum. 

The  chloro-aurate  is  a  precipitate  of  similar  character,  but  it  decom- 
poses at  the  boiling  heat,  yielding  metallic  gold  in  microscopic  octohe- 
drons.  —  The  solution  of  chloride  of  tetravinylium  forms  with  mercuric 
chloride  a  dark  brown,  amorphous,  llocculent  precipitate,  which  dissolves 
to  a  very  small  amount  in  boiling  water,  but  separates  again  on  cooling. 
(Heintz  &  Wislicenus.) 

The  neutral  oxalate,  C*(C^'H"N)*0*,  is  precipitated  on  mixing  the 
alcoholic  solutions  of  the  acid  and  base,  the  latter  being  in  excess:  it 
resembles  the  sulphate  in  appearance. 

Heintz  &  Wislioenns. 

36  C  216  ....    65-06    65-20 

24  H 24  ....       7-23     787 

2  N 28  ....  8-43 

8  0 64  ....  19-28 

CXCi«Hi2N)W  332    ....  100-00 

An  acid  oxalate  is  obtained  by  treating  the  base  with  excess  of  oxalic 
acid:  it  is  very  deliquescent,  and  dissolves  readily  in  alcohoL  (Helnts  & 
Wislicenus.) 

Ta7irate  of  Tetramnylium  is  insoluble  in  alcohol.  The  tannate  is 
insoluble,  even  in  water.    (Heintz  &,  Wislicenus.) 


The  compoands  just  described  cannot  be  represented  as  containing  a  biatomic 
radical,  without  introducing  hypotheses  quite  unsupported  by  experiment.  They  all 
contain  16  At.  carbon  to  1  At.  nitrogen;  hence,  to  represent  them  as  ammonium -com- 
pounds containing  a  biatomic  radical,  we  must  suppose  them  to  contain  butylene  C'H*, 

making  the  formula  of  the  chloride  ^{C^k^Cl  +   HO  =  C^H^'NCIO,  and  that  of 

the  hydrated  oxide  N.(€8H8)»,0  +  HO  =  C^^Hi^NO^.  Now  it  is  very  improbable  that 
a  butylene-compound  should  be  formed  from  aldehyde-ammonia,  and  moreover,  the 
composition,  as  calculated  from  these  formulae,  deviates  widely  from  the  experimental 
results.  Thus,  the  formula  C^^H^^NCIO,  gives  for  the  hydrated  chloride,  56*30  p.  c 
C,  9'97  H,  and  20-82  CI,  the  carbon  being  1*39  p.  c.  below,  and  the  hydrogen  2*2 
p.  c.  above  the  quantities  found  by  experiment.  The  formula  proposed  by  the  disco- 
verers must  therefore  be  retained. 
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Sodium-ethyl.   C*H'Na. 

J.  A.  Wanklyn.    Ann.  PItarm,  107, 125  ;  108,  67.    Chem.  &>c.  Qu.J. 
11,  108. 

Obtained  in  combination  with  zinc-ethjl,  by  the  action  of  sodium  on 
zinc-ethyl;  it  has  not  yet  been  obtained  in  the  separate  state.  When  a 
piece  of  sodiam  is  introduced,  together  with  about  ten  times  its  weight  of 
zinc-ethy],  into  a  glass  tube  previously  filled  with  coal-gas,  and  the  tube 
then  sealed,  left  to  stand  in  cold  water,  and  occasionally  shaken,  the 
sodium  gradually  dissolves  without  evolution  of  gas ;  an  equivalent 
quantity  of  zinc  is  precipitated  ;  and  after  a  few  days,  the  tube  contains 
nothing  but  metallic  zinc,  and  a  colourless,  highly  inflammable  liquid, 
which,  on  coming  in  contact  with  the  air,  burns  with  explosive  rapidity, 
and  leaves  a  strongly  alkaline  residue.  This  liquid  consists  of  a  compound 
of  sodium-ethyl  and  zinc-ethyl  dissolTed  in  excess  of  zinc-ethyl.  On 
cooling  the  liquid  to  0%  the  comound  separates  in  rhombic  tables;  and 
on  evaporating  the  liquid  in  a  stream  of  hydrogen-gas,  as  long  as  zinc- 
ethyl  continues  to  pass  off,  the  same  compound  remains  as  a  crystalline 
mass,  which  melts  at  27 ^ 

This  compound  of  sodium-ethyl  and  zinc-ethyl  could  not  be  exactly 
analysed,  on  account  of  its  great  tendency  to  oxidise;  but  it  appears  to 
consist  of  C*H*Na  -H  2C*H*Zn.  When  decomposed  by  water,  it  yields 
hydride  of  ethyl,  soda,  and  oxide  of  zinc.  The  proportion  of  zinc  to 
sodium  was  found  to  be  28*20  Zn  to  12*89  Na  (nearly  2  At.  to  1  At), 
and  about  47*60  pts.  of  hydride  of  ethyl  were  evolved  to  7*6  pts. 
sodium,  the  formula  requiring  50*3  pts. 

Sodium-ethyl  cannot  be  obtained  from  this  compound  in  the  free 
state.  On  attempting  to  distil  off  the  zinc-ethyl,  gas  is  evolved  and 
metallic  sodium  remains,  together  with  zinc;  similarly  when  the  com- 
pound is  heated  with  potassium  or  sodium  at  the  temperature  of  the 
water-bath.  Neither  can  sodium-ethyl  be  obtained  by  the  action  of 
sodiam  on  iodide  of  ethyl  or  ether.  Sodium  does  not  act  perceptibly  on 
either  of  these  liquids  separately,  even  with  the  aid  of  heat,  and  with 
a  mixture  of  the  two,  either  in  the  cold  or  at  100^,  it  forms  a  blue  modi- 
fication of  iodide  of  sodium,  but  no  sodium-ethyl,  because,  according  to 
Frankland  (Ann,  Fharm.  110,  107),  that  compound,  in  contact  with 
iodide  of  ethyl,  is  immediately  decomposed,  forming  iodide  of  sodium  and 
giving  off  a  mixture  of  hydride  of  ethyl  and  ethylene  : 

C*H«Na     +     C*H«I     «     Nal     +     C<H«     +     C*U\ 

Sodium-ethyl  (in  the  form  of  the  compound  above  described)  is  attacked  by 
carbonic  acid  gas  with  considerable  evolution  of  heat,  and  converted 
into  propionate  of  soda: 

C<H»Na     +     2C02     -     C«Il»NaO<. 

[Sodiam-methyl  treated  in  the  same  manner  yields  acetate  of  soda  (p.  442)].-— 
Sodiam -ethyl  is  also  acted  upon  by  carbonic  oxide  and  by  cyanogen ;  bat  the  products 
have  not  yet  been  satisfactorily  examined. 

Fotassium  acts  on  zinc-ethyl  eyen  more  energetically  than  sodium, 
and  forms  a  similar  compoand  of  zinc-ethyl  with  potassium-ethyl^  from 
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which  the  latter  cannot  be  s^Nirated.  Lithium  also  forms  a  siniiUr 
compound  Oalcium  appears  to  act  immediately  on  zinc-ethyl;  magnesium 
not  at  ail,  even  at  100^    (Wankljn.) 


Compounds  of  Alcokol-radioals  with  the  JSarih-meCala.  — -  Magnedom, 
in  the  state  of  coarse  powder,  decomposes  iodide  of  ethyl  even  at  ordi- 
nary temperatures,  more  quickly  when  heated  with  it  in  a  sealed  tube, 
forming  iodide  of  magnesium,  gaseous  products,  and  a  colourless  volatile 
liquid,  whicb  has  a  penetrating  alliaceous  odour,  is  not  spontaneously 
inflammable,  but  forms  thick  white  fumes  of  magnesia  in  contact  with 
the  air,  and  decomposes  water  with  violence.  This  liquid  is  probably 
magnesium-ethyl. — Aluminium  decomposes  iodide  of  ethyl  in  like  manner, 
forming  a  spontaneously  inflammable  liquid,  probably  cUuminium^-ethyly 
which,  when  distilled  in  a  stream  of  carbonic  acid,  yields  a  hea^y  colour- 
less oil  of  very  high  boiling  point,  and  likewise  capable  of  decomposing 
water  with  violence.  Pulverized  vanadium  slowly  attacks  iodide  of  ethyl 
at  180°,  yielding  a  deep  red  liquid.  (Hallwachs  &  Scbafarik,  Ann, 
Fhaim.  109,  206.) 


Page  70. 

Ethyl  and  Methyl-bases  containing  Arsenic  and  Phosphorus. 

Cauoubs.    Compt.  rend,  49>  87.    Ann.  Pharm.  112,  228. 

When  arsenide  of  zinc  or  cadmium  is  introduced  into  sealed  tabes, 
together  with  iodide  of  methyl,  and  the  mixture  heated  to  175°  or  180% 
the  iodide  of  methyl  disappears  completely,  and  a  greyish  solid  coherent 
mass  is  formed,  which  dissolves  pretty  freely  in  boiling  alcohol.  On 
evaporating  the  alcoholic  liquid,  fine,  colourless  prismatic  crystals  are 
obtained,  having  a  strong  lustre,  and  consisting  of  (CH')^Ast,ZnI,  and 
(G'H')^ Asl,CdI.  If  the  zinc-compound  be  thrown  into  boiling  potash, 
the  zinc  is  dissolved,  and  a  heavy  oil  separates,  which  soon  solidifies  on 
cooling.  On  pulverizing  this  substance,  and  leaving  it  in  contact  with 
the  air  for  24  hours,  the  potash  which  it  contains  is  converted  into 
carbonate ;  and  if  the  product  be  then  digested  in  absolute  alcohol,  a 
solution  is  obtained,  which  by  evaporation,  yields  beautiful  colourless 
prisms  of  iodide  of  arsem/ethylium  (C*H')*A8l. 

With  iodide  of  ethyl,  compounds  are  formed  isomorphous  with  the 
preceding,  and  containing: 

(C*H»)<ABl,ZnI  and  (Cm«)<A8l,CdI. 

Free  arsenic,  with  the  iodides  of  ethyl  and  methyl,  yields  in  like 
manner: 

(C?H»)A8l,A8l»  and  (C<H»)<A8l,A8l». 
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and  these  prodncts  treated  with  a  hoiling  solntion  of  strong  potash,  yield 
arsenite  of  potash,  iodide  of  potassium,  and  the  iodides  of  arsenmeth  jlinm 
and  arsenethylinm. 

If  insteaa  of  proceeding  as  above,  the  mixtare  be  evaporated  to 
dryness,  and  distilled  in  an  apparatus  filled  with  hydrogen  or  carbonic 
acid,  oily  products  collect  in  the  receiver,  having  the  odour  of  arsenietted 
hydrogen,  and  consisting  of  pure  arsentrimethyl  or  arserUriethyl. 

The  preparation  of  the  double  iodides  above  mentioned,  affords  the 
best  means  of  obtaining  the  compounds  (CH')*As,  ((?H*)*As,  (C*H')*As, 
and  (C*HyAs. 

When  arsentrimethyl  is  treated  with  iodide  of  ethyl,  or  arsentriethyl 
with  iodide  of  methyl,  compounds  are  produced  isomorphous  with  tbo 
iodides  of  arsenmethylium  and  arsenethylinm,  and  composed  of : 

(C«H»)»(C<H»)l  and  (C*H»)»(C«H>)I. 

Pure  arsentrimethyl  is  a  colourless,  very  mobile  liquid,  which  boils 
above  100^.  It  forms  with  oxygen  a  very  deliquescent  compound, 
(C'H*)'A80',  yielding  by  exposure  In  vacuo,  beautiful  crystals,  which 
quickly  liquefy  in  contact  with  the  air.  With  sulphur,  arsentrimethyl 
forms  spendid  colourless  prisms  (C'H')'AsP,  which  are  obtained  very 
well  defined,  by  slow  evaporation  of  the  aqueous  or  alcoholic  solution. 
It  unites  also  with  iodine  and  bromine,  forming  the  compounds  (CPii')'AsP 
and  ((?H)»AsBr». 


Crystallized  phosphide  of  sine  (obtained  by  heating  the  metal  to 
Saturation  with  vapour  of  phosphorui^  in  a  current  of  hydrogen),  acts  on 
the  iodides  of  methyl  and  ethyl  at  1 80^,  in  the  same  manner  as  the 
arsenide,  yielding  similar  products.  On  exhausting  the  product  with 
boiling  alcohol,  and  evaporating  over  the  water-bath,  yellow  spongy  pro- 
ducts are  obtained;  and  on  treatins;  these  products  with  a  small  quantity 
of  dilute  alcohol,  a  solution  is  obtained,  which,  when  left  to  evaporate  in 
vacuo,  deposits  beautiful  amber-coloured  crystals,  isomorphous  with  those 
produced  with  arsenide  of  zinc ;  and  on  treating  these  crystals  with  hot 
potash-ley,  heavy  oils  separate,  which  solidify  on  cooling,  and  dissolve 
readily  in  alcohol.  The  liquid  when  evaporated,  deposits  beautiful 
colourless  needles  of  iodide  of  phosphomethylium  or  phosphethyliwm^ 
(C*H»)*PI,  and  (C*H»)*PI.  These  products  are  decomposed  by  distilla- 
tion, yielding  tf^imethylphosphine  (C'H*^'P,  and  triethylpkosphine  (C*H*)'P; 
and  these  compounds  treated  with  iodide  of  methyl  or  iodide  of  ethyl, 
reproduce  the  iodides  of  phosphomethylium  and  phaspketkylium. 

The  iodides  of  methyl  and  ethyl  act  strongly  in  sealed  tubes  on  free 
antimony  and  antimonide  of  zinc  ;  and  the  products  distilled  with  lumps 
of  potash  yield  stibmethyl  and  stibethyl;  but  they  are  viscid  and  difficult 
to  purify. 

It  appears  then,  that  when  the  iodides  of  methyl  and  ethyl  are  heated 
with  bodies  of  the  phosphorus  family,  the  compounds  which  have  the 
greatest  tendency  to  form,  are  the  iodides  of  phosphethylium,  arsenethy- 
linm, <&c.,  which  may  be  represented  by  the  general  formula  RMe^I  and 
REt*I. 
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Gacodyl-compounds. 

A.  Baeyer.    Ann.  Fharm.  107,  257. 

Terchloride  of  Cacodyl,  A8(C*H')*C1».  —  Produced  by  the  action  of 
pentachloride  of  phosphorus  on  cacodylic  acid  (ix^  327). 

As(C^H3)2HO*     +     2PC1«     «     Afi(C2H»)2Cl8     +     aPOKIl*     +     HCl. 

1.  To  moderate  the  action,  the  chloride  of  phosphorus  is  immersed  in 
anhydrous  ether,  and  pulverised  cacodylic  acid  is  added  in  successive 
small  portions;  hydrochloric  acid  is  then  evolved,  and  terchloride  of 
cacodyl  separates  in  crystalline  laminsB,  which  are  washed  with  anhy- 
drous ether,  and  then  recrystallized  from  ether,  care  being  taken  to 
preserve  them  from  the  smallest  trace  of  moisture.  Oxychloride  of 
phosphorus  may  be  substituted  for  the  pentachloride,  but  the  action  does 
not  go  on  so  well,  even  when  ether  is  added.  —  2.  By  the  action  of 
chlorine  gas  on  protochloride  of  cacodyl  (ix,  343).  If  the  gas  be  passed 
directly  into  the  protochloride  of  cacodyl,  the  liquid  takes  fire,  and  com- 
plete decomposition  ensues;  but  when  it  is  made  to  flow  on  the  surface 
of  a  mixture  of  protochloride  of  cacodyl  and  bisulphide  of  carbon,  it  is 
absorbed,  and  the  terchloride  separates  in  crystalline  laminsB. 

Terchloride  of  cacodyl  crystallizes  from  its  ethereal  solution,  by  slow 
evaporation  in  transparent  colourless  prisms,  which  generally  lose  their 
lustre  in  vacuo;  from  solution  in  bisulphide  of  carbon — in  which  it  is  less 
soluble  than  in  ether, — it  separates  in  large  laminse.  When  prepared 
from  cacodylic  acid,  it  decomposes  readily,  becoming  liquid  in  the  course 
of  a  day,  even  when  kept  in  sealed  tubes,  and  giving  off  a  large  quantity 
of  gas;  but  when  prepared  from  protochloride  of  cacodyl,  it  is  more 
stable,  and  at  low  temperatures  may  be  preserved  unchanged  for  a  consi- 
derable time. 

Baeyer. 

4C 240     ....     11-35     11-46 

6  H 6-0     ....       2-84     3-05 

As   75*0     ....     35-06 

3  CI  106-5  ....  50-35  49*45 

A»((?H')»Cl» 211-5  ....  100-00 

The  formation  of  this  compound  jfrom  cacodylic  acid  by  the  action  of  PCl^ 

/// 

leads  to  the  supposition  that  cacodylic  acid  is  a  quadribasic  acid        „     I O*,  contain- 
ing the  teratomic  radical  As  (C^H^)^.     (Baeyer.) 

Decompositions,     1.  Terchloride  of  cacodyl  is  decomposed  by  a  heat 
of  40°  or  50°,  into  chloride  of  methyl  and  chloride  of  arsenmonomethyl : 

A8((?H')»,C13     «     C^H'Cl     +     As(CPH»)CL 

2.  It  is  decomposed  by  water,  forming  hydrochloric  acid,  and  either 
cacodylic  acid  or  basic  perchloride  of  cacodyl  (ix,  347)  ; 

AsCCJ'H'O^CP     T     4H0     =     As(C«H»)aHO*     +     8HC1 

or     «     As(C2H«)2H»0«Cl     +     2HC1. 
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The  fonner  decern poaition  takes  place  when  there  is  sufficient  water 
present  to  dissolye  the  products  ;  the  latter,  when  the  terchloride  is 
exposed  to  moist  air,  or  when  a  small  quantity  of  water  is  added  to  its 
ethereal  solution.  —  3.  With  absolute  alcohol,  it  forms  basic  perchloride 
of  caoodjl  and  chloride  of  ethyl: 

A»(C2H3)2C1»     +     2(C*H»,H,0«)     «     A«(C2H»)2H20^C1     +     C*H«C1. 

The  basic  perchloride  of  cacodyl  produced  by  these  reactions,  gave  by  analysis 
13-55  p.  c.  C,  4-69  H,  and  20*6  to  21-0  C,  the  formula  A8(C2H8)8H20*C1,  requiring 
1375  C,  4*58  H,  and  30*34  C|.  These  results  show  that  the  true  formula  of  the  basic 
perchloride,  is  that  originally  determined  by  Bunsen,  not  that  proposed  by  Gmelin 
(ix,  347). —  4.  The  ethereal  solution  of  terchloride  of  cacodyl,  does  not 
attack  mercuric  oxide;  but  on  addition  of  alcohol,  a  brisk  action  takes 
place,  and  an  oil  is  separated  containing  chlorine  and  mercury;  on 
adding  a  larger  quantity  of  mercuric  oxide,  the  whole  solidifies  in  a  mass 
consisting  of  mercuric  chloride,  and  the  compound  As(C*H')H),2HgCl, 
described  by  Bunsen  (ix,  324). 

Chlorohihromide  of  Cacodyl,  C*H*AsClBr*.  —  Produced  by  the  action 
of  bromine  on  protochloride  of  cacodyl  dissolved  in  bisulphide  of  carbon, 
and  separates  as  a  yellow  crystalline  body,  which  is  very  easily  resolved 
into  bromide  of  methyl  and  a  liquid  which  appears  to  be  a  mixture  of  a 
chlorine  and  a  bromine  compound.     (Baeyer.) 

Oxide  of  Gaoodyl,  ^^  When  potash>ley  is  added  to  protochloride  of 
cacodyl  immersed  in  water,  a  considerable  rise  of  temperature  takes  place, 
chloride  of  potassium  is  separated,  and  on  distilling  the  liquid,  oxide  of 
cacodyl  passes  over  with  the  aqueous  vapour.  As  thus  obtained,  it  is  a 
colourless,  very  mobile  liquid,  which  has  an  intolerable  odour,  and  attacks 
the  eyes  strongly,  but  does  not  fume  in  the  air.  It  agrees  indeed,  in  all 
its  properties  with  the  compound  described  by  Bunsen,  as  paracacodylio 
oxide  (ix,  326),  which  is  probably  the  true  oxide  of  cacodyl,  while 
alkarsin  is  a  mixture  of  the  oxide  with  free  cacodyl,  to  which  its  owes  its 
spontaneous  imflammability.     (Compare  Gerhardt,  Traiii  I,  627.) 


Arsenmethyl,   (?H»As 

Baeyeb.      Ann.  Pharm,  107,  279. 

Arsenmonomethylf  MethylarHne, 

The  formation  of  the  bichloride  of  this  radical  has  been  already  mentioned.  The 
radical  itself  has  not  been  isolated,  bat  a  tetrachloride,  an  iodide,  two  oxygen- 
componnds,  and  a  sulphide  have  been  obtained. 

Binoxide  of  Arsenmethyl.  AsC'H'O'.  —  Obtained  by  decomposing  the 
bichloride,  under  water,  with  excess  of  carbonate  of  potash;  extracting 
the  mass  with  absolute  alcohol;  distilling  off  the  alcohol  by  the  heat  of 
the  water-bath  in  a  stream  of  carbonic  acid;  extracting  the  residue  (an 
oily  liquid  which  soon  solidifies)  in  a  retort  with  bisulphide  of  carbon, 
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which  leayes  chloride  of  potassiam  and  impurities  nndissolredj   and 
leaving  the  eolation  to  cristallize  by  spontaneoas  evaporation. 

Large  cubical  but  not  regularlj  formed  crystals,  vrhich  hare  a  very 
high  specific  gravity  and  a  powerful  odour  like  that  of  assafoBtida. 
When  taken  out  of  the  liquid,  they  generally  become  opaque  and  acquire 
the  aspect  of  porcelain,  but  do  not  alter  further  by  exposure  to  the  air. 
They  melt  at  95^,  are  decomposed  when  distilled  alone,  but  volatilise 
undecomposed  together  with  the  vapour  of  water  or  alcohoL 

Baeyer. 


2  C 

12 

....  11 -9*  •( 

....    s'oO      .. 

....  70-07  .. 
....  15-78  .. 

......  11-59 

3  H  

3 

2-92 

75 

......  67-70 

^  v^   .....•••.. 

16 

17-79 

A8C«H»0« 

....  106 

....  100-00  .. 

100-00 

The  oxide  distilled  with  hydrate  of  potash  is  for  the  most  part 
resolved  into  arsenious  acid  and  oxide  of  cacodyl: 

2AiC3HH)3    -    AsOS     +     As(CSH>)S0 

By  nitric  acid,  mercuric  oxide  and  oxide  of  silver,  in  presence  of 
water,  it  is  easily  converted  into  arsenmethylic  acid.  —  Hydrocyanic 
acid  does  not  act  upon  it.  — *  From  its  concentrated  aqueous  solution, 
hydrochloric  or  hydrobromic  acid  throws  down  oily  drops  of  bichloride 
or  bibromide  of  arsenmethyl,  and  sulphydric  acid  produces  a  white  pre- 
cipitate of  the  bisulphide. 

Oxide  of  arsenmethyl  dissolves  slowly  but  abundantly  in  cold 
water,  yenr  easily  in  hot  water,  also  in  alcohol,  ether,  and  bwdphxde  of 
carbon.    (Baeyer.) 

Arfenmethplic  Acid.  As(C?H»)H»0«  =  As(C»H«)0*,2H0.—  Formed  by 
the  action  of  mercuric  oxide  on  the  binoxide  of  arsenmethyl  or  of  oxide 
of  silver  on  the  bichloride.  —  When  recently  precipitated  oxide  of  silver 
is  added  to  bichloride  of  arsenmethyl  immersed  in  water,  chloride  of 
silver  is  first  formed,  after  which  the  liquid  assumes  a  violet  colour  and 
metallic  silver  is  precipitated.  —  If  the  addition  of  oxide  of  silver  be 
continued  till  it  is  no  longer  reduced  (avoiding  a  great  excess);  the  fil- 
trate then  mixed  with  excess  of  hydrate  of  baryta;  carbonic  acid  passed 
into  the  liquid  to  precipitate  the  excess  of  baryta ;  the  filtered  solution 
evaporated  to  dryness  over  the  water-bath  ;  the  residue  treated  with  a 
small  quantity  of  water ;  and  this  solution  precipitated  by  alcohol : 
neutral  arseumethylate  of  baryta  separates  out.  —  Another  mode  of 
preparation  is  to  treat  the  aqueous  solution  of  the  binoxide  with  mer- 
curic oxide,  decompose  the  resulting  mercurous  salt  of  arsenmethylic 
acid  with  baryta-water,  and  proceed  as  above. 

By  exactly  precipitating  the  baryta  from  the  solution  of  this  salt 
with  sulphuric  acid,  evaporating  the  filtrate  over  the  water-bath,  and 
recrystallising  from  hot  alcohol,  the  hydrated  acid  is  obtained  in  large 
spcar-frhaped  laminie  composed  of  needles  united  in  deodritic  groups. 
It  is  a  strong  acid  having  a  pure  and  agreeable  sour  taste ;  it  remains 
unaltered  in  dry  air  and  decomposes  carbonates. 
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Baeyer. 

2  C  ....^ 12  ....  8-57    8-77 

5H 5  ....  3-57    3-63 

As    75  ....  5357 

6  0 48  ....  34-29                                         

A»(C?H»)H30»    ....  140    ....  10000 

Arsenmetlijlio  acid  is  yery  soluble  in  water  and  dissolves  in  absolute 
alcohol  mach  more  readily  than  cacodylic  acid.  —  It  is  bibasic,  the 
formula  of  its  salts  being  C^H'A8,M'0^  All  the  salts  either  crystallixe 
or  form  precipitates. 

It  forms  an  amfnama-taU, 

Barium^tali.  —  Precipitated  from  the  dilute  aqueous  solution  by 
alcohol^  in  colourless  needles  which  effloresce  in  the  air  and  form  a 
coherent  mass.  At  100°  they  give  off  25*6  p.  c.  (10  At.  water).  The 
anhydrous  salt  separates  from  the  concentrated  aqueous  solution  on  eva- 
poration or  on  addition  of  alcohol:  by  exposure  to>the  air  under  alcohol 
(in  which  it  is  insoluble)  it  is  converted  into  the  hydrated  salt. 


Ankydraui, 
2C     12-0    .... 

4-36    

1-09    

49-80    

27-31 
17-44 

Baejer. 
4-33 

3  H    3-0    .... 

1-82 

2Ba  187*2    .... 

..  48*4  to  48*9 

Am  75-0    .... 

6  O    48-0    .... 

C»H3AaBa«0«....  275-2    .... 

CSH>AsBaSOB  275-2 

10  HO  90-0 

100-00 

73-6 
....       24-4 

Baeyer. 
25*6 

(?H>AsBa»0«  +  lOAq  ....  365-2     ....     100  00 

In  Baejer's  memoir,  the  quantity  of  water  in  the  crystals  is  stated  to  be  lOH-d 
(or  20HO)  wliich  is  evidently  erroneous.  —  The  differences  between  the  experimental 
and  calculated  amounts  of  hydrogen  and  barium  in  the  anhydrous  salt  probably 
arose  from  partial  decomposition,  as  the  salt,  when  redissoWed  in  water,  yielded  a 
turbid  solution. 

Siher-iolt,  —  Precipitated  on  mixing  the  aqueous  solutions  of  arsen- 
methylate  of  baryta  and  nitrate  of  silver,  in  small  nacreous  anhydrous 
crystals  which  are  very  little  altered  by  exposure  to  air  and  light,  bear 
a  heat  of  100^  without  decomposition,  but  decompose  with  explosion  at 
higher  temperatures. 


2C 
3  H 

2Ag 
As 
60 


» 

Baeyer. 

12 

....      3-39    .... 

....       3-42 

3 

....      0-85    .... 

....      0-96 

216 

....    61-02    .... 

6104 

75 

....     21-18     .... 

....     21-06 

48 

....     13-56     .... 

....     13-52 

(?H«AsAg20«   354     ....  100*00    100-00 

Bifulphide  of  Arsenmethyl,  C*H*AsS*. —  Produced  by  passing  sul- 
phuretted hydrogen  into  the  bichloride  immersed  in  water.  Hydrochloric 
acid  then  dissolves  in  the  water,  and  the  sulphide  separates  as  a  colour- 

TOL.   XTT.  2   K 
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less  viscid  mass  wfaicb  solidifies  after  a  while.  It  dissolves  in  a  mixture 
of  alcohol  and  bisulphide  of  carbon,  and  crystallizes  from  the  solution 
in  shining  laminsB  or  small  prisms.  It  is  permanent  in  the  air,  and 
smells  faintly  like  asafoetida.  It  is  insoluble  in  water,  moderately 
soluble  in  alcohol,  either  anhydrous  or  anbydrated,  and  in  ether;  dissolves 
very  readily  in  bisulphide  of  carbon,  and  generally  separates  from  this 
solution  on  evaporation  in  oily  drops  which  solidify  after  some  time  or 
immediately  when  touched.  The  crystals  melt  at  110°,  into  a  mass 
which  remains  fluid  long  after  cooling;  at  a  higher  temperature,  it  deoom- 

Soses,  with  formation  of  sulphide  of  arsenic.  —  The  alcoholic  solution  is 
ecomposed  by  the  &alts  of  silver,  copper,  lead,  platinum  and  by  mercuroos 
salts,  with  formation  of  metallic  sulphides.  With  mercuric  chloride  it 
forms  a  white  clond. 

Baeyer. 


3H    

3 

....         *'40      .... 

....           \}L     4/            ...a 
....           «0     M«)            .... 

9-99 

2-57 
....     64-3    ....    61-7 
....    27-4     ....    26-8 

As  

2S    

75 

32 

CH'AsS^  ... 

....  122 

....  100-00 

JBiniodide  of  Arsenmethyl.     C*H'Asl*.  —  Produced  as  a  yellow  preci- 
pitate on  adding  hydriodic  acid  in  excess  to  the  alcoholic  solution  of  the 

binoxide.  The  impure  solution  still  containing  cbloride  of  calcium  obtained  in  the 
preparation  of  the  oxide  may  be  adTantageouslj  used  for  the  purpose. 

C'H'AsO*     +     2HI     «     C«H8AsP     +     2H0. 

If  a  precipitate  forms,  more  alcohol  mnst  be  added  till  it  is  redis- 
solved.  On  leaving  the  solution  to  evaporate,  the  iodide  separates  in 
long  shiuing  yellow  needles,  which  are  inodorous  and  change  but 
slowly  on  exposure  to  the  air.  They  melt  at  about  1.5%  and  volatilize 
without  decomposition  at  260°. 

Bichloride  of  Arsenmethyl.  C*H'AfiCl'.  —  Produced:  1.  By  the  de- 
composition of  terchloride  of  cacodyl  between  40"  and  50^  (p.  494).  — 
2.  As  the  ultimate  product  (basic  perchloride  of  cacodyl  being  the  first) 
of  the  action  of  hydrochloric  acid  on  cacodylic  acid,  chloride  of  methyl 
being  formed  at  the  same  time: 

(0m»)»A8HO*     +     3Ha     =     (?H'AsCl«     +     (?nK\     +     4H0 

It  may  be  purified  if  necessary,  from  hydrochloric  acid  by  means  of 
lime;  then  dried  over  chloride  of  calcium  and  distilled.  —  3.  It  is  also 
produced,  though  in  a  smaller  quantity,  by  the  distiUation  of  basic  perchloride  of 
cacodyl.  The  substance  named  by  Bnnsen,  cacodylate  of  cacodylic  chloride  (ix,  346) 
is,  according  to  Baeyer,  a  mixture  of  bichloride  of  arsenmethyl  with  oxide  of  cacodyl, 
which  latter  may  be  kept  back  in  the  distillation  of  the  basic  perchloride  of  cacodyl  by 
addition  of  anhydrous  phosphoric  acid. 

Colourless,  heavy,  mobile,  strongly  refracting  liquid,  which  boils  at 
133%  and  does  not  fame  in  the  air.  Its  vapour,  even  in  the  cold,  exerts 
an  intensely  violent  and  painful  action  on  the  mucous  membrane  of  the 
air-passages.  It  dissolves  pretty  readily  in  water,  and  the  solution  forms 
with  sulphnretted  hydrogen  a  white  precipitate  of  the  bisulphide. 
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2C  

.     12 
.      3 
.    75 
.    71 

....      7'45    

1-86    

....    46-60 

Baeyer. 
...      7-28 

3  H  

1-93 

2  CI 

...      42-8    ....    44-06 

C?H»AsCP 

161 

....  10000 

Tetrachloride  of  Arsenmethyl.  C'H'AeCl^  —  Obtained  by  paasing 
chlorine  into  a  mixture  of  bichloride  of  arsenmethjl  and  bisulphide  of 
carbon  cooled  to  10^  —  Large  crjstals  which  are  yery  anstable,  being 
resolved  even  at  0^  into  chloride  of  methyl  and  terchloride  of  arsenic. 


Page  79. 

Stibethyl-compotuidB. 

A;  Stbbckeb.    Ann.  Pharm.  105,  896. 

The  analyses  of  the  stibethyl  componnds  originally  made  by  Lowig 
&  Schweiier  led  to  the  formnln  SbEt*,P,  SbEtH^P,  dtt.^W.  Merck, 
on  the  other  hand  (x,  523)  condnded  from  his  own  analyses,  that  these 
componnds  contain  1  At.  H  more  than  was  assigned  to  them  by  Lowig  & 
Schweicer,  and  that  their  true  formnlas  are  SbEt*I,HI,  SbEtH;l,HCl,  &o. 
Merck  moreover  obtained^  oj  the  action  of  stibethyl  or  of  ammonia  on 
Lowig's  iodide  of  stibethyl,  a  compound  crystallizing  in  octohedrons,  to 
which  he  assigned  the  formula  SbEt'I;  and  from  this  he  prepared  a  series 
of  compounds,  SbEt^O,  SbEt'Cl,  &c. ;  and  lastly  found  that  this  com- 
pound was  converted  into  the  oxide  of  stibethyl  by  the  action,  not  of 
iodine,  but  of  hydriodic  acid. 

The  question  has  more  recently  been  taken  up  bjr  Strecker,  whose 
experiments  confirm  the  view  originally  taken  by  Lowig  and  Schweizer, 
and  show  that  the  octohedral  compound  obtained  by  Merck  is  not  an 
iodide,  but  an  oxyiodide,  SbEt*IO. 

In  proof  of  this  view,  Strecker  has  shown  that  the  compound  is 
formed  by  the  direct  union  of  1  At.  iodide  of  stibethyl  with  1  At.  oxide 
of  stibethyl. 

8bBt«0*     •«-     SbEt^P     -     2SbBtnO 

To  prepare  the  ozyiodtde  in  thii  manner,  an  alcoholic  solation  of  iodide  of  stibe- 
thyl Was  dlTided  into  two  equal  parts ;  the  iodine  was  precipitated  from  one  of  them 
by  oxide  of  silver;  and  the  filtered  liquid  mixed  with  the  other;  the  solution  then 
yielded  by  evaporation  octohedral  crystals  of  the  oxyiodide.     Its  formation  by  the 

action  of  ammonia  on  iodide  of  stibethyl,  obserred  by  Merck,  is  repre- 
sented by  the  equation: 

SbEfls     +    NH«    +     HO    «    8bEt*I0     +     NHU 

The  formation  of  the  same  componnd  by  the  action  of  stibethyl  on 
iodide  of  stibethyl  is  attributed  oy  Strecker  to  the  gradual  absorp- 
tion of  oxygen  during  the  preparation.     The  analyses  of  the  octohedral 

2x2 
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crjrstals^  both  by  Strecker  and  by  Merck,  agree  very  nearly  with  the  for- 
mala  SbEt'IO,  when  the  recently  determined  atomic  weight  of  antimony 
is  nsed: 

Strecker. 


Sb    

12  0     

..     120 

..       72 

15 

..     127 

8 

•  ■■• 
•••• 

•  ••■ 

•  ■•■ 

•  ••■ 

351 
210     .... 

4-4     

371     

2-3 

Merck. 
20*65 

15  H    

•  .■                           BaaA                   4       VX 

I      

0    

...      36-8   ....  37'7 

Sb(C*H»)»IO    ....    342 

•••• 

1000 

36*9 


Strecker  considers  it  aUo  pos.sible  that  the  ozyiodide  may  be  formed  from  a  mixtore 
of  stibethyl  and  iodide  of  stibethyl,  without  absorption  of  oxyg^en,  if  the  miztare  con- 
tains moisture;  and  in  that  case  Merck's  compound,  SbEt^HI,  will  also  be  prodaoed, 
according  to  the  equation: 

SbEt3     +     SbEtns     +     HO     «     SbEt^lO     +     SbEt?HI 

Merck  obtuned  indeed  from  such  a  mixture,  after  the  octohedral  crystals  had  separated, 
other  crystals  of  greater  solubility,  which  gave  by  analysis  36*5  to  36*8  p.  c.  iodine,  and 
to  which  he  assigned  the  formuU  SbEt^HI,  requiring  37'9  p.  c.  iodine:  they  were  more 
probably  SbEt^HI  -f  HO,  which  requires  36*8  p.  c.  iodine. 

The  formnlsB  of  the  other  salts  described  by  Merck  may  be  altered 
in  a  similar  manner.  The  sulphate  (SbEt'O^SO',  according  to  Merck)  is, 
according  to  Strecker,  SbEt'O^HO,SO',  this  formula  requiring  14*7  p.  c 
SO';  Merck's  analysis  gave  14*8.  —  The  formula  of  the  nitrate 
(SbEt'0,NO»)  will  in  like  manner  be  altered  to  SbEtW,HO,NO»,  which 
requires  18'9  p.  c.  NO';  analysis  gave  19*0  p.c.  —  Merck's  chloride  of 
stibtriethyl  (SbEt'Cl)  is  also  an  oxychloride  SbEt'ClO. 


Page  S5. 

Stibmethylethylium.    (C»H»)(C*H*)«Sb. 

S.  FniEDLJiNDER.    /.  pr.  CJifm.  70,  449. 

Not  known  in  the  separate  state.  Landolt,  in  1850,  obtained  the  iodide  by  the 
action  of  iodide  of  methyl  on  stibethyl.  This  and  the  other  compounds  of  stibm^yl- 
ethylium  have  been  fully  examined  by  Friedl&nder. 

Oxide,  Sb(MeEt')0.  —  Produced  :  1.  By  decomposing  the  iodide 
with  oxide  of  silver  ;  when  thus  prepared  however,  it  always  contains 
silver.  —  2.  By  decomposing  the  solution  of  the  sulphate  with  an  exactly 
equivalent  quantity  of  hydrate  of  baryta^  and  concentrating  the  filtrate 
in  vacuo.  It  is  thus  obtained  as  a  thick,  oily,  non- volatile,  somewhat 
ynllowish  liquid,  which  dissolves  readily  in  water  and  alcohol,  has  an 
intensely  bitter  taste  and  strong  alkaline  reaction,  expels  ammonia  from 
its  salts,  and  precipitates  many  metallic  oxides  from  their  solutions, 
but  does  not  decompose  lime  or  baryta-salts.  Alumina  and  oxide 
of  zinc  dissolve  in  excess  of  it ;  the  oxides  of  manganese,  iron,  copper  and 
silver  are  insoluble. 
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Oxide  of  stibmelLylethylium  unites  witb  all  oxygen-acidfi,  froming 
neutral  and  acid  salts,  which  may  be  prepared  either  by  direct  com- 
bination, or  by  double  decomposition  ;  it  does  not  form  basic  salts. 
The  salts  are  all  more  or  less  soluble  in  water  and  in  alcohol;  some  deli- 
quesce in  the  air;  others  are  permanent.  Those  which  crystallize  do 
not  contain  any  water  of  crystallization. 

Oai'bonaie.  Obtained  by  agitating  a  hot  solution  of  the  snlphate 
with  carbonate  of  baryta.  On  evaporating  the  filtrate,  it  remains  as  a 
white  resinous  mass,  which  behaves  just  like  carbonate  of  ammonia. 

Friedlander. 

Sb(MeEt»)0    230    ....    91-27 

CO* 22    ....      8-73    8-66 


8b(MeEt»)0.C0»    ....  252    ....  10000  • 

Sulphide  Sb(MeEt')S.  —  By  saturating  the  solution  of  the  oxide  with 
sulphuretted  hydrogen,  and  evaporating  out  of  contact  with  the  air,  the 
sulphide  is  obtained  as  an  oily  mass,  which  dissolves  readily  in  water  and 
alcohol,  smells  strongly  of  sulphuretted  hydrogen,  and  acts  on  metallio 
salts  like  sulphide  of  ammonium. 

SvXphaU.  —  Produced,  either  by  direct  combination,  or  by  decom- 
posing the  solution  of  the  iodide  with  sulphate  of  silver.  On  evaporating 
the  solution  in  vacuo,  the  salt  remains^in  white,  shining,  bitter  crystals, 
which  melt  at  100%  and  are  extremely  deliquescent. 

Friedlilnder. 

Sb(MeEt3;0 230    ....    85-19 

803  40    ....     14-81     14*4  to  14-8 

Sb(MeEt»)0,SO« 270    ....  100*00 

Iodide^  Sb(MeEt')I.  —  Produced  by  the  action  of  iodide  of  methyl  on 
stibethyl.  Iodide  of  methyl  is  gradually  added  to  stibethyl  (free  from 
iodide  of  ethyl)  and  water,  contained  in  a  flask  filled  with  carbonic  acid 
gas;  and  the  mixture  is  heated  in  lukewarm  water,  whereupon  it  becomes 
turbid,  but  clear  again  on  agitation.  The  addition  of  iodide  of  methyl  is 
continued  till  the  odour  of  stibethyl  disappears,  after  which  the  aqueous 
solution  is  separated  from  the  excess  of  iodide  of  methyl,  and  slowly 
evaporated  over  the  water-bath  till  it  crystallizes. 

Beautiful  crystals,  apparently  consisting  of  rhombic  prisms;  when 
fresh,  they  have  a  glassy  lustre,  cbanging  after  a  while  to  that  of  mother- 
of-pearl;  when  dry,  they  easily  crumble  to  pieces,  but  are  otherwise 
permanent  in  the  air.  Inodorous  when  cold,  but  at  100°,  they  give  off  a 
]ieculiar  odour,  without  sensible  decomposition;  taste  intensely  bitter. 
Easily  soluble  in  water  (in  twice  its  weight,  at  20^),  and  in  alcohol,  inso- 
luble in  ether.     The  solutions^tum  the  plane  of  polarization  to  the  left. 


Sb  

14  C     

.....  120 
J  4 

....       u"*-.'!)       .... 
....       ^'s  U/        .... 
....         D  lo      .... 

....     36-39     .... 

Friedlttnder. 

....     32-98     to    33-50 
....     23-03      „     23-84 

I    

18 

127 

....        0*3/      ....        5*3o 
....     35-99    ...    36-20 

Sb(MeEt?)l... 

349 

....  100-00 
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Iodide  of  StibnuthyUthylium  and  Mercury,  —  a,  Sb(MeEt?)I|  2  HgT. 
—  Produced  bj  addine  recently  precipitated  mercuric  Iodide  to  a  sola* 
tion  of  iodide  of  stibmethyletiijliun],  as  long  as  the  red  colour  is 
destroyed. 

Fomu  rhombic  eryslaU.  FriedlSnder. 

Sb(McEt?) 222  ....  27-65 

2  Hg  200  ....  24-91  25-42    ....     25-29 

3 1 381  ....  47-44  46-39    ....    46-92 

Sb(MeEt^I,2HgI ....  803     ....  100*00 

5.  Sb(MeEt')I,  3  Hgl.  —  When  a  hot  solution  of  mercuric  chloride 
is  added  to  a  boiling  solution  of  iodide  of  stibmethylethylium,  a  yellowish 
white  precipitate  is  formed^  which  melts  to  an  oily  liquid  when  farther 
heated,  and  solidifies  in  a  light  yellow  mass  on  cooling.  The  supernatant 
liquid  contains  chloride  of  stibmethylethylium: 

4Sb(MeEt3)I     +     3  HgCl     »     Sb(He£t^3HgI     -k-    3Sb(HeEt^CL 

The  double  iodide  is  insoluble  in  water,  sparingly  soluble  in  alcohol 
and  ether,  and  crystallizes  from  the  alcoholic  solution  in  yellow  needles, 
which  melt  below  1 00°. 

FriedllUider. 
&b(MeEt^) 222    ....     21-56 

3  Hg  300  ....  2912  2868  ...  28-59 

4  1 508  ....  49-32  50-15  ....  4865 

Sb(MeEt?)I,3HI  ....  1030  ....  10000 

Chloride  of  Stihmethylethylivm,  -«-  Obtained  by  the  action  of  hydro- 
chloric acid  on  the  oxide  or  carbonate,  or,  as  abovementioned,  by  adding 
2  At.  mercuric  chloride  to  3  At.  iodide  of  mercury,  in  hot  solutions,  and 
evaporating  the  liquid  after  separating  it  from  drops  of  oil. 

bmall  crystalline  needles  permanent  in  the  air. 

FriedlKnder. 

Sb(McEt») 222-0    ....     86*21 

CI  35-5     ....     13-79    13-69 

Sb(MeEt?)Cl 257-5     ....  10000 

Cyanide.  —  Hydrocyanic  acid  added  to  a  solution  of  the  oxide,  forms 
a  dear  watery  liquid  which,  in  the  dilute  state,  gives  off  hydrocyanic 
aeid  when  treated  with  hydrochloric  acid,  but  when  concentrated,  forms 
with  that  acid,  a  thick  white  precipitate  insoluble  in  water.  —  Boiled 
with  potasb^ey,  it  gives  off  ammonia  and  forms  an  antimonietted  acid« 
which  yields  insoluble  or  sparingly  soluble  salts  with  all  bases,  ^oept- 
ing  potash,  soda  and  ammonia. 

Formiaie.  —  Obtained  by  mixing  hot  solutions  of  formiate  of  lead  and 
iodide  of  stibmethylethylium  in  equivalent  proportions,  and  filtering  hot. 
The  solution,  if  not  too  dilute,  deposits  oil  cooling,  interlaced  silky 
needles,  which  are  permanent  in  the  air  and  exhibit  but  very  ^Biintly  the 
characteristic  odour  of  stibethyl-compounds.  They  acquire  a  yellowish 
colour  by  long  exposure  to  light,  but  retain  their  alky  lustre  wnen  kept 
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in  the  dark.  Heated  on  platinum  foil,  tbej  bnrn  mth  a  faint  flame.  — 
They  are  very  sparingly  soluble  in  cold  water  or  alcohol,  but  boiUng 
water  dissolres  a  considerable  quantity. 

FriedlSnder. 

Sb 120    ....     44-95 

16  C  .^ 96    ....    35-95    35-81 

19  H 19    ....      7-12    7-34 

4  O 32     ....     11-98 

Sb(McEt»),C»HO*   267    ....  10000 

Acetate.  Sb(MeEt»),C*H*0*.?—  Obtained  by  decomposing  the  sulphate 
with  acetate  of  baryta.  Anhydrous  needles,  which  deliquesce  slowly  in 
the  air,  and  dissolve  readily  in  water. 

Butyraie,  Sb(MeEt'),C»H'0*.  —  Prepared  like  the  acetate.  On 
evaporating  the  aqueous  solution,  it  remains  in  the  form  of  a  white,  anhy- 
drous, crystalline,  non-deliquescent  mass,  which  melts  at  100^ 

Oxalate,  — a.  Neutral,  —  When  crystallised  oxalic  acid  is  added  to  a 
solution  of  oxide  of  stibmethyletbylium,  in  the  proportion  of  1  At.  of 
the  acid  (OH'O')  to  3  At  of  the  oxide,  the  neutral  salt  is  obtained  in 
anhydrous  needles,  having  a  glassy  lustre,  and  moderately  soluble  in 
water. 

FriedlHnder. 

2Sb(MeEt»)0 460    ....     8647 

C*0«    72     ....     ]3-53     13-49 

C^(SbMeEt?)«08 532     ....  10000 

h.  Acid.  C«(SbMeEt)'HO".  —  Obtained  by  adding  1  At.  oxalic  acid 
to  a  solution  of  I  At.  of  the  oxide.  Crystallizes  by  evaporation  in  beaa« 
tiful  needles,  having  a  glassy  lustre,  and  very  soluble  in  water. 

Tartrate,  A  splution  of  2  At  oxide  of  stibmethyletbylium  and  1  At. 
tartaric  acid  (C^H^O^®),  cannot  be  made  to  crystallize,  but  leaves  on 
evaporation,  a  syrupy  liquid  which  absorbs  water  with  avidity. 


Page  90. 

Zincethyl. 

Fbambxand.     Prac.  Roy.  Soc.  8,  502 ;  PhU.  Mag.  [4]  15,  149. 

Action  of  Zinc-ethyl  on  Ammonia.  —  Dry  ammonia-gas  passed 
through  an  ethereal  solution  of  zinc-etbyl,  is  rapidly  absorbed;  an  abun- 
dant evolution  of  hydride  of  ethyl  soon  begins ;  and  after  a  little  wbile^ 
zinc-amide  NH'Zn  separates  out : 

N,HHH     +     C<H»Zn     =     NH'Zn     +     C*H»,H. 
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ZioG-amide  is  a  white  amorpbons  body,  insoluble  in  etber.  It  is 
instantly  decomposed  by  water  and  bj  alcohol,  with  eyolntion  of  ^eat 
heat,  and  regeneration  of  ammonia  : 

NH'Zn     +     2HO     «     NH»     +     ZnO,HO. 

Heated  with  iodide  of  ethyl  in  a  sealed  tube  to  1 45%  it  forms  iodide  of 
zinc  and  iodide  of  biethylammonium  : 

NH»Zn     +     2C*H»I     -     Znl     +     NH»(C*H»)«,l. 

Zinc-amide  may  be  heated  to  200^  without  decomposition  ;  but  at  a 
dull  red  heat,  it  is  resolved  into  ammonia  and  zinc^itnd^  NZn'« 

3NH2Zn     =     2NH«     +     NZii«. 

Zino-nitrido  is  a  grey  powder,  which  may  be  heated  out  of  contact  of 
air,  without  melting,  decomposing,  or  Tolatiliring;  but  is  decompoeed 
with  great  violence  by  water : 

NZa*     -f     6HO     -     3ZnO,HO     -f     NH>. 
If  merely  moistened  with  water,  it  becomes  red  hot 

ZinC'phenylimide.  N,G"H',H,Zn.  —  Zincethyl  acts  with  great 
violence  on  anhydrous  phenylamine  (aniline).  A  more  moderate  action 
is  obtained  by  adding  the  phenylamine  to  an  ethereal  solution  of  zinc- 
ethyl,  and  in  that  case,  hydride  of  ethyl  is  evolved,  and  the  liquid  ulti- 
mately concretes  into  a  semi-fluid  mass  consisting  of  zinc-phenylimide. 

C*H»Zn     +     N,H,H,C«H»     =     N,C»H»,H,Zn     +     C<H»,H. 
In  contact  with  water,  zino-phenylimide  reproduces  phenylamine. 

Biethylnncamineyl^ {Q^WfZii^  is  produced  in  like  manner  by  the 
action  of  zincethyl  on  biethylamine : 

N.H,(C^H»)2     +     C«H«Zn     -     N(C<H*)«Zn     +     C*H»,H. 
Its  reactions  are  similar  to  the  preceding. 

ZinC'Oximide.  N'(C*0)"H',Zn'.  —  Pure  zincethyl  does  not  act  upon 
dry  oxamide  at  ordinary  temperatures ;  but  at  100°,  a  violent  action 
takes  place,  attended  with  evolution  of  hydride  of  ethyl  and  formation 
of  zinc-oximide,  which  remains  combined  with  zinc-ethyL 

N»,C*0*,H<     +     2C<H»Zn     =     N«((XH)H«Zii8     +     2(C*H*,H). 


Ozamide. 


Zinoacetamide.  N,C*H'0*,HZn.  —  Zincethyl  acts  violently  on 
acetamide,  hydride  of  ethyl  being  evolved,  and  zinc-acetamide  formed,  as 
a  white  amorphous  powder  which,  in  contact  with  water,  reproduces 
acetamide. 
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Page  96. 

Stannethyls, 

Stbecker.    Ann,  Fharm.  105,  810. 

The]  fonnnliB  of  tbe  nnmerouB  compoands  of  tin  and  ethyl,  distin- 
guished hj  LSwig,  may,  according  to  Strecker,  he  reduced  to  two  or 
three  simple  types,  hy  a  modification  similar  to  that  proposed  for  the 
stihethyl-componnds  (p.  490)  riz.,  hy  regarding  Ldwig*8  iodides,  chlorides, 
<&c.,  as  oxyiodides,  oxychlorides,  &c.  Thus:  L&wig's  iodide  of  methylene^ 
stanneihyl,  Sn*(OH')'I,  gave  hy  analysis  151  and  14*8  p.  c.  carhon,  8*8 
and  3*1  hydrogen,  and  41*2  iodine,  which  numhers  agree  with  the 
formula  Sn»(C*H«)«,IO  (155  C,  8*2  H,  and  41*2)1,  hotter  than  with 
Lo wig's  formula  (15*9  C,  8*8  H,  and  41*7  I).  Moreover,  Lowig  himself, 
states  that  the  oxide  precipitated  from  this  iodide  by  ammonia,  is  not 
distinguishable  from  oxide  of  stannethyl  Sn(C'H')0.  Now,  the  oxide 
precipitated  from  the  compound  Sn'(OH')*I0,  would  actually  be 
Sn»(C*H»)'0*,  or  Sn(C*H»)0,  whereas  that  derived  from  the  iodide 
Sn»((>H»)»I,  would  have  a  different  composition,  viz.,  Sn»(C*H»)*0. 

Lo  wig's  iodide  of  etht/lenestannethyl  Sn*(C^H')'I,  appears  also  to  be 
an  oxyiodide  Sn^(C^H")^IO*,  the  corresponding  oxide  likewise  agreeing 
in  all  essential  particulars  with  oxide  of  stannethyl. 

SnXC<H»)*IO».         Analysis  (Lowig).  Sn<(C<H»)<L 

C  19-2 19'1       to      19*7    .......     20*08 

H  4-0     4-2        „        4*5     418 

I    25-4    25-1        „      26-5     26'36 

According  to  Strecker*s  view,  the  radicals  mdhylene-Oannethyl  and 
ethylene-gtannethyl  are  identical  with  stannethyl;  so  likewise  are  their 
oxides;  and  in  the  iodine-compounds,  the  sum  of  the  equivalents  of 
oxygen  and  iodine  is  constant,  viz.,  SnEil  or  Sn^Et^P ;  Sn*Et*IO,  or 
Sn%t*IH)«,  and  Sn*Et*10». 

The  compounds  of  ethyloOanndhyl  Sn^(G^H*)*  (ix,  104),  may  be 
regarded  as  double  compounds,  containing  stannethyl  and  methylostann- 
ethyl  [Sn^Et'  =  2Sn£t  +  Sn*Et'],  the  iodide,  chloride,  kc.,  being  also 
supposed  to  contain  oxygen. 

Lastly,  the  compoundB  of  acetostannethyl  Sn*(C*H*)*  (ix,  101),  may  be 
represented  as  double  compounds  containing  stannethyl  and  bistannethyl 
[Sn*Et*  =  2SnEt  +  Sn«Et].  Thus  Lowig's  iodide  of  acetostannethyl 
Sn^Et'I,  may  be  regarded  as  an  oxyiodide^  containing  2SnEtO  +  Sn'Etl, 

2Sii(C«H»)0,Sn2(C<H»)L                   Analysis.  Sn<(C*H»)«L 

Sn    ....    50*2    ....  51-6  ....  52-6 

y^        .•*■       Ju'O      ....M..       ld*«S      ••*•  t...       AO  O      ....MM       AO  V 

H     ....      3-2    3-4     ....  ....      3-6     3*3 

I      ....    27*5    28-1     28-6    28*0 

O     ....      3-5 

On  the  same  hypothesis,  the  corresponding  nitrate,  which  gave  by 
analysis  18*3  p.  c.  C,  4*7  H,  and  18*7  NO*,  may  be  represented  by  the 
formula  2Sn(C*H»)0  +  Sn*(C*H*)0,NO»,  which  requires  18-1  C,  8*8  H, 
and  18*6  NO*,  while  Lowig's  formula  Sn*(C*H*)*0,NO*,  requires  18*7  C, 
3*9  H,  and  140  NO*. 
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If  these  views  are  correct,  the  number  of  distinct  radicals  contained 
in  Lowig*s  compoands  must  be  reduced  to  three,  viz.,  butannethyl 
Sq«(C*H»),  aannethyl  Sn(C*H»),  or  Sn»(C*H»)»,  and  biOannic  triohyl 
or  rnethylo-ttannethyl  Sn*(C*H*)'. 


Stannic  BiethyL    Sn(C*H»)». 

Frankland.    Ann,  Fharm,  111,  44;  abstr.  Proc.  Roy.  8oc  9,  672. 
BucKTON.     Phil.  Trans,  1859,  424;  abstr.  Proo.  Roy,  Soc,  9,  309,  689. 

Stannic  Ethide.    (Frankland.) 

Produced  by  the  action  of  zinc-ethyl  on  iodide  of  stannethyl : 

ZnEt     +     SnEtJ     »     Znl     -h     SnEt* 

Crystallized  iodide  of  stannethyl  gradually  added  to  a  strong  ethereal 
solution  of  zinc-ethyl,  dissolves  with  considerable  evolution  of  neat,  and 
then  becomes  syrupy ;  to  ensure  the  complete  decomposition  of  the 
iodide,  the  zinc-ethyl  must  be  added  in  slight  excess.  On  distilling  the 
syrupy  liquid,  the  thermometer  quickly  rises  to  180°,  and  the  greater 
part  of  the  product,  consisting  of  stannic  biethyl,  together  with  excess  of 
zinc-ethyl,  passes  over  between  180*^  and  200^.  The  distillate  is  washed 
with  water  to  decompose  the  zinc-ethyl ;  the  separated  oxide  of  zinc 
is  dissolved  by  acetic  acid  ;  and  the  heavy  ethereal  liquid  is  separated 
from  the  watery  layer,  dried  by  contact  with  chloride  of  calcium,  and 
then  rectified.  (Frankland).  —  Buckton  washes  the  crude  product  with 
water  and  acid  before  distilling,  and  finds  that  the  greater  portion  then 
passes  over  between  170°  and  180°. 

Properties.  Transparent  colourless  liquid,  having  a  very  faint 
ethereal. odour,  like  that  of  oxide  of  stannethyl,  and  a  somewhat  metallic 
but  not  unpleasant  taste.     Bp.  gr.    1*187  at  23°  (FrankUwd);    1-192 

i Buckton).     Boils  at  181°,  and  distils  without  decomposition.    Vapour- 
ensity  8*021.     (Frankland.) 

Frankland.         BackUm* 

Sn  59     ....    50*43    60*28 

8C     48     ....     41*02     41-01     40-56 

10  H    10     ....       8-55     8-48     8-62 

Sn(C*H»)» 117    ....  10000    99-77  : 

Vol.  Density.  VoL       Density. 

Sn-vapour 1  ....  4-0905  Or:  Tin-vapour    1     ....     4*0905 

C-vapour    8  ....  3*3280  Ethyl-yapour     2     ....     4*0210 

H-gas      10  ....  0-6930 


Vap.  of  Sn(C<H»)«      1     ....     8-1115  1    ....     8-llU 

Stannic  biethyl  is  inflammable,  and  bums  with  a  lurid  flame  with 
blue  edges,  giving  ofi*  a  thick  white  cloud  of  stannic  oxide.     In  oxygen 


BISTANNIC  TRIETHYL.  507 

gas,  it  bnrns  with  greater  brilliaucy,  producing  a  white  flame  edged  with 
blue.  —  It  does  not  unite  directly  with  iodine,  bromine,  and  chlorine,  Ac, 
but  is  decomposed  into  ethyl  and  stannethyl^  both  of  which  unite  with 
the  iodine,  bromine,  &c.  (Frankland,  Buckton.)  —  It  does  not  decom- 
pose water;  neither  is  it  acted  upon  by  concentrated  acids  at  ordinary 
temperatures;  but  on  heating  the  mixture^  gases  are  given  off  and  salts 
are  formed,  differing  in  constitution  according  to  the  duration  of  the 
action.  (Frankland,  Buckton.)  Heated  to  80®  or  90"*  with  concentrated 
hydrochloric  acid,  it  gires  off  hydride  of  ethyl  and  forms  chloride  of 
bistannic  triethyl : 

2Sn(C*H»)«     +     HCl     =     C«H«,H     +     Sn2(C*H»)",Cl, 

Accorcling  to  this  equation,  stannic  bietbyl  shonld  give  off  12*39  p.  c.  of  ethyl  in 
the  form  of  hydride :  by  experiment  it  was  foand  to  yield  11*55  p.  c.    (Frankland.) 

Stannic  biethyl  is  nearly  insoluble  in  water,  and  sparingly  soluble  in 
alcohol;  but  ether  takes  it  up  freely.    (Buckton.) 


Bistannic  TriethyL    Sn»(OH«)». 

Buckton.    FhU.  Tram.  1 859,  426. 

Cahoubs.    Campi.  rend.  48,  833;  Ann.  Fharm.  Ill,  236. 

Setquuianneihjfl,  MeihyiostarmeihyL 

Obtained  in  the  free  state,  together  with  stannethyl,  by  heating 
iodide  of  ethyl  to  140°  or  150°,  in  a  sealed  tube,  with  an  alloy  of  4  to 
6  pts.  tin  and  1  pt.  sodium.  The  two  radicals  may  be  separated  by 
alcohol,  in  which  stannethyl  dissolves  with  great  facility.  (Cahonrs.)  — 
Bistannic  triethyl  is  also  formed  as  an  iodide,  when  iodide  of  ethyl  is 
heated  with  an  alloy  of  1  pt.  sodium  and  8, 10,  or  12  yis.  tin.    (Cahours.) 

3Sn     -»■     3EtI     =     Sn«Et»I     +     Snl^; 

and  as  a  chloride,  by  the  action  of  bichloride  of  tin  on  stannic  biethyl, — 
or  again,  by  the  action  of  bichloride  of  tin  on  a  quantity  of  sino-ethyl 
not  quite  sufficient  to  remove  all  the  chlorine.     (Buckton.) 

2SnCP     +     3ZnEt     »     Sn^Et^Cl     •»-     3ZnCl. 

If  on  the  other  hand  the  zinc-ethyl  is  in  excess,  the  radical  stannic  biethyl  is 
formad: 

SnCl'  +  2ZnEt  »  SnEt^  -i-  2ZnCl; 

and  if  1  At  of  the  bichloride  la  used  to  1  At  sinc-ethyl|  an  impare  chloride  of  stann- 
ethyl is  obtuned. 

SnCl*     +     ZnEt     »     SnEtCl     +     ZnCI. 

Bistannic  triethyl  in  the  free  state  is  a  very  mobile  liquid,  which 
Tolatilizes  without  decomposition,  and  combioes  directly  with  oxygen, 
chlorine,  bromine,  and  iodine. 
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Oxide  of  Butannic  TrieAyly  obtained  by  decompoaing  the  cUoride, 
iodide,  or  any  of  tbe  salts  with  potasb,  is  an  oily  liquid,  wbich  is  hearier 
tban  water,  has  a  powerful  odour  and  caustic  taste,  and  produces  painful 
blisters  when  left  in  contact  with  tbe  skin.  It  volatilizes  without  docom- 
position.  It  is  moderately  soluble  in  water,  and  neutralizes  acids  com- 
pletely, forming  crystallizable  salts.     ^Cahours,  Buck  ton.) 

The  wlphate,  obtained  by  neutralizing  the  aqueous  solution  of  the 
oxide  with  sulphuric  acid  and  heating  the  liquid  to  80%  is  opaqne, 
colourless,  and  crystallizes  in  needles  or  grains,  which  under  the  micro- 
scope, appear  as  well  defined  octohedrons.  It  is  very  volatile,  and 
attacks  the  nose  vigorously.  It  is  inflammable,  by  which  property,  as 
well  as  by  its  cr3r8talline  form,  it  is  distinffuished  from  sulphate  of  stann- 
ethyl,  which  crystallizes  in  small  roundish  irregular  plates.  It  is  ninch 
more  soluble  in  cold  than  in  hot  water,  a  clear  cold  saturated  solution 
becoming  semisolid  when  heated  near  the  boiling  point.     (Buckton.) 


2Sii. 
12  C 
15  H. 
S  . 

40 


BncktoB 

118 

....     46*64 

72 

•••.     ^o*4d     ... 

28-02 

15 

....            0   9«        .«. 

5-91 

16 

••••        D*«>«S      ... 

6-41 

32 

....     12-66 

Sii2(C^H»)»,S0< 253    ....  100-00 

Iodide  of  BidannicTrxethyl.  Sn*(C*H»)»I.— -Produced:  1.  By  gradually 

adding  iodine  to  bistanuic  triethyl,  care  being  taken  to  keep  the  liquid 

cool.  If  the  iodine  is  quickly  added,  and  the  liquid  aUowed  to  become  hot,  the 
products  formed  are  iodide  of  stannethyl  and  iodide  of  ethyl : 

Sn'Et?     +     31     =.     2SnEtI     +     EtI. 

—  2.  By  heating  iodide  of  ethyl  with  an  alloy  of  1  pt.  sodium  and  8, 
10,  or  12  pts.  tin.     (Cahours.) 

Volatile  liquid,  having  a  very  strong  odour  of  mustard^  and  exciting 
tears.     Sp.  gr.  1-833  at  15°;  boiling  point  208"*  to  210°. 

Treated  with  excess  of  iodine,  it  is  converted  into  iodide  of  ethyl  and 
iodide  of  stannethyl,  which  separates  in  beautiful  prisms; 

Sn«Et»I     +     21     =     EtI     +     2SnEtI. 

With  soluble  silver-salts,  it  yields  iodide  of  silver  and  a  compound  of 
bistanuic  triethyl  with  the  corresponding  acid.     (Cahours.) 

The  bromide  is  obtained  in  like  manner   by  the  direct  action    o 
bromine  on  the  radical.     (Cahours.) 

CMoride  of  Bistannic  Triethyl.  Sn"(C*H«)»CI,  is  obtained :  1.  By 
the  action  of  bichloride  of  tin  on  zinc-ethyl  (p.  507).  —  2.  By  the  action 
of  bichloride  of  tin  on  stannic  biethyl,  in  the  proportion  of  3  pts.  of  the 
former  to  4  of  the  latter.  The  mixture  became  hot,  and  when  distilled, 
began  to  boil  at  about  200**,  the  thermometer  slowly  rising  to  220°,  at 
which  temperature  the  whole  had  passed  over,  leaving  only  a  trace  of 
solid  matter.  The  portion  which  distilled  below  210°  was  oily,  but  that 
which  passed  above  2  J  0°,  solidified  on  cooling  into  a  mass  of  crystals, 
which  gave  by  analysis  24-49  p.  c.  carbon,  4*84   hydrogen,  and  24*20 
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clilorme,  agreeing  approximately  with  the  formala  of  a  doithle  chlm^ide  of 
stannHhyl  and  bislannic  triethyl,  5SnC*H«Cl,  +  Sn»(C*H')'Cl,  which  re- 
quires 22-37  p.  c.  C,  406  H,  and  24*82  CI. 

The  oily  liquid  which  passed  over  below  210%  appeared  to  be  a 
mixture  of  chloride  of  bistannic  triethyl  with  the  double  chloride  just 
mentioned.  Treated  with  caustic  potash-ley,  it  yielded  a  precipitate  of 
oxide  of  stannethy]  and  an  alkaline  solution;  from  which  hydrochloric 
acid^separated  the  oxide  of  bistannic  triethyL     (Buckton.) 


Anhydrous  proioehloride  qf  tin  added  in  powder  to  sine-ethyl,  appears  to  yield 
a  oompound  of  stannethyl  with  chloride  of  zinc ;  and  on  distilling  the  product,  the 
greater  part  of  the  stannethyl  is  resolved  into  metallic  tin  and  stannic  biethyl. 
(Bnckton.) 

Zinc-methyl  acts  with  tin  and  the  alloys  of  tin  in  the  same  manner  as  sine  ethyl, 
yielding  the  radicals  SnG>H'  and  Sn3(C?H>)'.     (Cahonrs.) 


Stannic  EthylomethyL    Sn(C«H«)(C*H»). 

Framrxand.    Ann.  Pharm.  Ill,  50. 
Starmie  Ethjflomethide, 

Produced  by  the  action  of  xinc*methyl  on  iodide  of  stannethyl.  On 
adding  about  3  os.  of  crystallized  iodide  of  stannethyl  to  zinc-methyl 
dissolved  in  ether,  considerable  heat  was  eyolred,  rendering  it  necessary  to 
immerse  the  yessel  in  cold  water.  On  treating  the  product  in  the  manner 
described  for  the  preparation  of  stannic  biethyl  (p  506.}^  stannic  ethylo- 
methyl  passed  oyer  between  143°  and  148°. 

Transparent  colourless  liquid,  haying  a  yery  faint  ethereal  odour  and 
slightly  metallic  taste.  Sp.  gr.  1*2319  at  19°.  Does  not  solidify  at  13°. 
Boils  between  144^  and  146°.     Vapour-density  6*838. 

Sn  ^.    59    ....    57-28    57*44 

6C    36     ....    34-95     35-09 

8H    8     ....      7-77     7*98 

SnMeEt  103    ....  10000    100*51 

Vol.  Density.  Vol.        Density. 

Sn-Taponr 1     ....  4-0905    or:     Tin-vaponr 1     ....    4*0905 

C-Taponr   6    ....  2-4960  Methyl-vapour    1     ....    2*0105 

H-gas 8    ....  0-5544  Ethyl-vopour ....  1     ....     1*0399 


Vaponr  of  SnMeEt  ....     1     ....     7*1409  1     ....     7*1409 

Stannic  ethylomethyl  is  easily  inflammable^  and  bums  in  air  and  in 
oxygen,  like  stannic  biethyl.  It  also  reacts  like  that  body  with  chlorine, 
iodine,  and  bromine,  a  methyl-compound  being  separated  in  each  case. 
Treated  with  hot  hydrochloric  acid,  it  is  decomposed,  yielding  a  crystal- 
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lizable  salt,  and  a  gaseous  mixtore  consisting  of  81*21  p.  c  hydride  of 
ethyl  and  18*79  p.  c.  hydride  of  methyl. 

Stannic  ethylomethyl  dissolves  iodine^  assuming  a  splendid  crimson 
colour,  which  disappears  very  slowly  unless  heat  is  applied.  The  products 
of  the  action  are  iodide  of  methyl  and  diniodide  of  stannethyl  (SnEt)'L 
(Ld  wig's  iodide  of  methjlene-stannethyl.) 

2SaMeEt     +     31     »     2MeI     -h     (SnEOI. 

Diniodide  of  Stannethyl  is  a  dark  straw-coloured  somewhat  oily 
liquid,  which  does  not  solidify  at  -~  IS''.  It  has  an  extremely  pun^^ent 
and  intolerable  odour,  resembling  that  of  oil  of  mustard.  Sp.  gr.  2'0d2d 
at  15°.  Begins  to  boil  at  208^  but  cannot  be  distilled  without  decom- 
position. 


2  Sn    ..... 

lift 

....    38-94     .. 
....     15*84     .. 
....       3-30    .. 
....     41-92     .. 

Fnnkknd. 
39-07 

8  C 

48 

......     15*94 

10  H 

10 

. 3-42 

X    •••••••« 

127 

42-78 

Sn«(C*H«)»I  303    ....  100*00    101*21 

This  is  the  compound  to  which  Strecker  assigns  the  formola,  Sn'EtnO:  its 
formation  in  the  manner  just  mentioned  can  howerer  scaroelj  be  reconciled  with  this 
view  of  its  composition. 
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PlumbethylB. 

BtrcKTON.    Phil.  Ttant.  1859,  430;  abstr.  Froe.  Ecy,  Soe.  9,  312,  680. 

Plumbic  Biethyl     C«H"Pb  =  PbEt*.  — Obtained  by  the  action  of 
y/inc-ethyl  on  chloride  of  lead  : 

[2ZnEt     +     2PbCl     «     PbEt^     +     2Zna     +     Ph.] 

Chloride  of  lead  introduced  into  zinc  ethyl,  immediately  turns  black, 
from  separation  of  metallic  lead,  and  forms  a  hard  crust  at  the  bottom  of 
the  liquid  ;  lience  it  is  more  conyenient  to  operate  in  a  bottle  than  in  a  retort. 
The  mass  is  incorporated  by  stirring ;  and  as  soon  as  the  chloride  ceases 
to  change  colour,  the  vessel  is  heated  to  100°  in  a  water-bath,  then  left 
to  cool;  and  the  liquid,  which  is  a  compound  of  the  lead-nMlical  with 
zinc-ethyl,  is  decanted,  treated  with  very  dilute  hydrochloric  acid,  and 
then  washed  with  water.  The  mass  of  chloride  of  zinc  in  the  first  ressel, 
yields  an  additional  quantity  of  the  radical  by  agitation  with  anhydrous 
ether.  On  attempting  to  purify  the  product  by  distillation,  the  ther- 
mometer rises  quickly  to  above  *iOO  ,  and  decomposition  then  takes 
place,  attended  with  deposition  of  metallic  lead.  This  difficulty,  may 
however,  be  obviated,  by  distilling  the  liquid  under  reduced  pressure; 
under  a  pressure  of  7i  inches  of  mercury,  it  distils  unaltered  at  152^ 
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Transparent  oolonrless  liquid,  having  a  faint  ethereal  odour.  Sp.  gr. 
1*62.     Insolable  in  water,  soluble  in  ether. 

BucktoD. 

Pb    103-5     ....     64-09 

8C     48-0     ....     29-72     29*68 

10  H     10-0     ....       6-19     6-23 

—  I    ■  — 

Pb(C*H«)». 161-5     ....  100-00 

Plnmbio  biethyl  bums  brightly,  giving  off  copious  fumes  of  oxide  of 
lead.  The  flame  has  a  faint  green  tinge,  with  a  border  less  luminous 
than  that  of  the  flame  of  stannic  biethyl.  It  acts  violently  on  bromine 
and  iodine,  yielding,  as  ultimate  products,  bromide  and  iodide  of  lead. 
When  poured  into  chlorine  gas,  it  takes  fire.  With  concentrated  acids, 
it  forms  salts  of  hiplumhic  triethyl  Pb'Ef  ^  and  gives  off  hydride  of  ethyl; 
e,  g.  with  hydrochloric  acid  : 

2PbEt2     +     Ha     =     Pb«Et»Cl     +     EtH. 


Gompoundfl  of  Biplumbic  Triethyl. 

Chloride.  Pb'Et'Cl.  —  Prepared  by  passing  excess  of  hydrochloric 
acid  gas  into  a  tube  containing  plumbic  biethyl  moistened  with  the 
aqueous  acid.  After  brisk  effervescence,  a  solid  mass  is  formed  which 
may  be  freely  exposed  to  the  air,  till  acid  fumes  cease  to  rise.  It  dissolves 
in  ether,  and  may  be  obtained  by  spontaneous  evaporation,  in  long 
colourless  crystals,  having  a  strong  penetrating  odour,  like  that  of  the 
corresponding  tin-compound  (p.  508).  It  melts  between  watch-glasses, 
and  ignites  at  a  comparatively  low  temperature  with  the  characteristic 
lead-flame.  Heated  with  strong  sulphuric  acid,  it  blackens  and  is  con- 
verted into  sulphate  of  lead. 

Backton. 

2  Pb  207-0  ....  62-85  ........  62*51 

12  C  720  ....  21-85  21-69 

15  H  15-0  ....  4-55  4-57 

CI  35-5  ....  10-75  11  33 

■  ^.MH  III  .1  .  I  '111-11--- — TT-r^^  !■ ■ 

rb2(C«H»)3Cl 329-5     ....  10000     100-00 

Sulphate.  Pb'Et',SO*. — Prepared  by  adding  dilute  sulphuric  acid 
to  a  warm  solution  of  the  chloride.  Crystallizes  on  cooling,  in  fine 
asbestos-like  needles,  which  may  be  purified  and  obtained  of  considerable 
size  by  crystallization  from  alcohol. 


2  Pb 

12  C    

207 

72 

....     60-53 
....     2105     .., 

....         4*ui7       .., 

....       4-68 
....       9-35 

Bnckton. 
20-77 

15  H    

15 

4-47 

8     

16 

4  O    

32 

Pb»lC*H»)»SO«    342    ....  100-00 
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Oxide,  —  Obtained  bj  heatiog  the  chloride  either  with  aqneoas 
potash  or  with  oxide  of  silver.  It  is  oily  while  warm,  but  solidifies  in 
a  crystalline  mass  on  cooling,  and  yolatilizes  at  a  stronger  heat  in  white 
pangent  yapours,  which  provoke  sneezing.  It  strongly  bines  litmns 
paper,  and  absorbs  carbonic  acid  from  the  air,  forming  a  crystalline 
carbonate.  The  rarions  salts  of  biplumbic  triethyl  may  easily  be 
obtained  from  the  oxide  or  the  carbonate. 

Biplumbic  trietbyl  is  identical  with  LSvrig's  nuihylopltimbeihyl,  wfaicb  he  obtained 
ta  an  iodide  by  acting  upon  iodide  of  ethyl  with  an  alloy  of  lead  and  sodium.  Buckton 
fonnd  this  reaction  to  take  place  very  slowly,  even  at  the  boiling  point  of  the  iodide  of 
ethyl.  —  Neither  bromide  nor  iodide  of  ethyl  showed  any  tendency  to  unite  with  granu- 
lated lead  when  exposed  to  sunshine  or  heated  under  pressure  to  1 70**,  the  bromide 
remaining  quite  unchanged,  and  the  iodide  yielding  iodide  of  lead  and  gaseoos  matter. 
(Buckton.) 
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Mercuric  Ethyl.    C*H»Hg. 

Buckton.    PhU.  Tram.  IB59,  417;  abstr.  Froc.  Roy,  Soc,  9,  685. 

Formation  and  Freparation.     1.    By  the  action  of  zinc-ethyl  on 
iodide  of  mercnrous  ethyl : 

ZnEt     -h     Hg>EtI     »     Znl     4-     2HgEt 

Dry  pulverized  iodide  of  mercurons  ethyl,  is  added  by  small  quantities  to 
zinc-ethyl  contained  in  a  retort,  throus^h  which  a  stream  of  coal-gas  Ib 
passing,  the  mixture  being  incorporated  by  stirring;  and,  as  soon  as  the 
zinc-ethyl  is  saturated, — which  may  be  known  by  the  stirring  rod  ceasing 
to  fume  on  exposure  to  the — air,  the  product  is  distilled  till  nothing  bnt 
gases  pass  over.  The  product,  which  is  a  heavy  liquid  mixed  with  a 
little  ether,  is  then  distilled  with  a  slight  excess  of  zinc- ethyl,  to  ensure 
complete  decomposition  of  the  iodide,  then  washed  with  hydrochloric 
acid  and  afterwards  with  water,  and  rectified.  —  2.  By  heating  zinc-ethyl 
with  mercuric  chloride : 

ZnEt     •¥     HgCl     »     ZnCl     +     HgEt 

An  excess  of  mercuric  chloride  must  be  avoided,  as  otherwise,  chloride 
of  mercurous  ethyl  will  be  formed  : 

HgEt     -h     HgCl    »    Hg*£t,Cl 


Tlie  slight  excess  of  zinc-ethyl  is  decomposed  by  water,  and  the  separated 
oxide  of  zinc  dissolved  out  by  dilute  hydrochloric  acid.  This  process  gires 
a  very  good  result;  but  the  former  is  preferablCi  as  it  occasions  less  oonsumption  of 
zinc-ethyl. 
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d.  By  the  action  of  cyanide  of  potassiam  on  the  iodide  of  mercurous 
ethyl : 

Hg»BtI     +     KCy     «     HgEt     +     KI     +     Hg     +     Cy 
This  mode  of  preparation  ie  not  advantageous,  being  attended  with  considerable  loss. 

Properties,  Transparent  colourless  liquid^  haying  a  faint  ethereal 
odonr.  It  is  insoluble  in  water,  sparingly  soluble  in  alcohol,  readily  in 
ether.    Sp.  gr.  2*46.     Boiling  point  158''  to  160^     Vapour-density  9' 97. 

Buckton. 

Hg    100    ....    77-53    77-24 

4C      24     ....     18-60     18-66 

&H      5     ....      3-87     3-72 

C*H»Hg  129    ....  100-00    99-62 

Vol.  Density. 

Mercury-vapour 1     6*9300 

Ethyl-vapour 1     2*0105 


Vap.  of  C*H»Hg 1     8*9405 

Considerable  diflScnlty  was  experienced  in  determining  the  vapour-density  by  expe- 
riment, the  vapour  being  decomposed  at  about  226^  into  mercury  and  an  inflammable 
gas,  probably  a  mixture  of  ethylene  and  hydride  of  ethyl. 

The  formula  of  mercuric  ethyl  ought  perhaps  to  be  doubled,  so  as  to  make  it  repre- 
sent 2  volumes  of  vapour.  The  great  difference  between  the  boiling  points  of  mercuric 
methyl  (96°)  and  mercuric  ethyl  (160°)  is  also  in  favour  of  this  view.  A  test  of  its 
correctness  was  sought  in  the  action  of  zinc-ethyl  on  iodide  of  mercurous  methyl,  which, 
if  mercuric-ethyl  be  really  Hg'Et-,  might  be  expected  to  yield  mercuric  tihyhtmethyl 

Hg*  \  -n^  The  two  substances  act  upon  each  other  with  evolution  of  heat,  and  a  dis- 
tillate is  obtained,  varying  from  60^  to  160°;  but  on  rectifying  the  product,  nothing  is 
obtained  but  mercuric  ethyl  and  mercuric  methyl.  Possibly  mercuric  ethylomethyl  is 
first  formed  and  then  decomposed  by  heat.  (Buckton.)  —  Frankland  obtained  a  similar 
result ;  also  by  the  action  of  xinc>  methyl  on  chloride  of  mercorons  ethyL  {Proc,  Moy. 
8oc.  9,  676.) 

Decompositions.  1 .  Mercuric  ethyl  burns  with  a  smoky  flame^  more 
luminous  than  that  of  mercurous  ethyl,  giving  off  a  large  quantity  of 
mercurial  vapour.  —  2.  When  poured  into  chlorine  gas,  it  bursts  into 
flame  and  is  almost  entirely  destroyed.  It  acts  violently  also  with  iodine 
or  bromine,  but  if  the  action  be  conducted  under  water,  ethyl  or  its 
products  of  decomposition  are  eliminated;  if  the  liquid  is  kept  cool  by  a 
freezing  mixture,  the  nascent  ethyl  unites  with  the  bromine: 

2HgEt     +     2Br     -»     Hg'EtBr     -f     EtBr 

3.  With  sulphuric  and  hydrochloric  acid,  it  behaves  like  mercuric 
methyl  (p. 39  8),  yielding  hydride  of  ethyl  and  sulphate  or  chloride  of 
mercurous  ethyl: 

4HgEt     +     2S(yH     «     2HEt     +     2(SOSHg2Et) 

4.  Sodium  slowly  decomposes  mercurio  ethyl,  forming  a  bulky  grey 
spongy  mass,  which  is  very  liable  to  explode  from  slight  causes,  and 
instantly  takes  fire  on  coming  in  contact  with  the  air.    On  applying  a 

VOL.  xiii.  2  h 
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gentle  be&t^  h  Tioletit  evolatfon  of  gas  takei  place,  oonristiBit  of  ttthjleDe 
and  hydride  of  ethjl.    Probably  sodium-ethyl  is  first  formed: 

aWUg     +     Nt    >i-     Hg     +     C^H^Na 

and  theti  decomposed  by  heat: 

2C<H»N«    -    2Na     +     C<H*     +     C<H«,H 


Action  of  Zinc-ethffl  on  the  Chhridet  ^Silver,  Copper,  and  Pfatmmn.  —  Zioc- 
ethyl  acts  yiolently  on  chloride  of  aiWer,  the  Utter  being  partly  reduced  to  the  metallie 
state,  and  on  the  addition  of  water,  efferresoence  takes  place  and  chloride  of  sine  alone  ii 
found  In  solution;    The  action  appears  to  be  t 

aWZtk     +     AgCl     =     ZnCl     +     Ag     +     OH* 

Similar  reactions  appear  to  take  place  with  protochloride  of  platinum  and  lab- 
chloride  of  copper  CuH^l,  no  oigano-metallic  body  being  IbrBisd  in  either  cue. 
(Buckton.) 


Page  111. 

Oxalic  Acid, 

ForrMiion.  Alcohol  may  be  conrerted  into  oxalie  aoid^  by  the 
kctiDB  of  bichloride  of  platinum.  Schlossberger  found  {Ann,  Phofn. 
110,  247)  that  the  ether-alcohol  washings  of  chloroplatinate  of  ammo* 
nium  from  nitro^en-deternnnations,  which  had  been  accnmulating  fot 
seyeral  years  in  his  laboratory,  on  being  mixed  with  water  and  freed 
from  excess  of  platinum  by  sulphuretted  hydrogen^  yielded  by  evapora- 
ration  fine  colourless  prisms  of  oxalic  acid.  The  remaining  add  liquid  iHies 
neutralized  with  soda  and  evaporated,  yielded  brown  syrupy  residues,  probably  eea- 
tsining  products  of  oxidation,  similar  to  those  which  Debus  obtained  by  the  action  of 
nitric  acid  upon  alcohol. 

Sesquichloride  and  protochtoride  of  cai'hon,  are  converted  into  oxalic 
acid,  when  heated Jn  a  sealed  tube  with  hydrate  of  potash,  the  former  to 
210**— 220^  the  latter  to  about  200^  With  sesquichloride  of  carbon, 
the  reaction  ii 


G*C1«     +     8KH0<     «     CHC»0«     +     6Ka     +     8H0 

No  other  products  are  formed,  but  the  quantity  of  the  sesquichloride 
conyerted  into  oxalate  of  potajsh  is  yery  small  in  proportion  to  the 
Whole. 

With  protochloride  of  carbon,  the  reaction  is — 

C*a*     +     6KHO     «     C<IP08     +     4KC1     +     4HO     +     2H 

The  proportion  of  oxalic  acid  formed  in  this  case  is  much  greater  than  in 
the  former.     (Geuther,  Ann.  Fharm.  11 1,  176),  eompare  p.  421. 

For  the  formation  of  oxalic  acid  from  glycol  see  p.  423.  —  Difference  of  action  of 
pioteh  and  soda  in  the  formation  of  oxalic  acid  from  sUrch,  lignin,  &c.,  p.  381. 
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Action^  of  Oxalic  Add  on  Salts. ^^OxMe  aotd  In  solAiion  reAdilj 
doGomposefi  flaoride  of  calcium,  eliminating  hydrofluoric  acid.  It  decom- 
poBes  the  phosphates  of  iron,  silver,  zinc,  and  copper,  and  the  arse- 
niates  of  iron,  silver  and  copper,  setting  the  phosphoric  or  arsenic 
acid  free.  It  dissolves  the  protosulphides  of  iron  and  manganese, 
but  not  the  snlphides  of  zinc,  cadmium,  uranium,  cobalt,  mercury, 
or  copper.  It  decomposes  most  chromates,  the  liberated  chromic  acid 
likewise  suffering  decomposition,  especially  if  the  liquid  be  heated. 
Chromate  of  zinc  is  first  dissolved  with  yellow  colour;  but  after 
awhile,  and  especially  if  heat  be  applied,  oxalate  of  zinc  separates  out 
and  oxalate  of  chromium  remains  in  solution.  The  chromates  of  baryta, 
bismuth,  mercury  and  oxide  of  lead  are  immediately  decomposed  by 
oxalic  acid,  without  previous  solution;  chromate  of  lead  dried  at  a  strong 
heat,  is  scarcely  attacked  by  oxalic  acid.  Terchloride  of  antimony  is 
decomposed  by  concentrated  solution  of  oxalic  acid;  the  precipitate  is 
free  from  chlorine,  and  is  but  very  slowly  decomposed  by  boiling  wat^. 
Finely  pounded  fflass  is  rapidly  attacked  by  oxalic  acid,  the  lime  and 
alkali  being  dissolved  out  and  the  silica  separated.  Many  miuerftls  are  also 
decomposed  by  oxalic  acid;  its  presence  in  lichens  probably  eonttibutw 
to  the  decompoisition  of  rocks.    (J.  W.  Sbiter,  Chemj  €hik.  lSd6,  Ida.) 


rr  f  ^ 
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Oxalates* 


SouoHAT  &  Lensssn.  Ann.  Pharm.  99,  31 ;  100,  308 ;  102,  35,  41 ; 
103,  308  ;  105,  245  ;  abst.  Jakretker.  d.  Chem,  185«»  446 ;  t857> 
289;   1858,243. 

Add  Oxalate  of  Soda,  OHNaO*  +  Aq,  dissolves  in  60*8  pts.  of  water 
at  15-5",  and  in  47  pts.  of  boiling  water;  the  latter  solution,  if  1^  to 
cool  quietly,  sometimes  remains  supersaturated.  It  does  not  give  off 
any  water  when  left  to  stand  ever  oil  of  vitriol;  but  at  ordinarv  tempe- 
ratures, it  gives  off  its  water  of  crystallisation  at  100^  and  hydrated 
oxali^acidatl60^ 

It  does  not  appear  possible  to  prepare  oxalate  of  soda  coatabfaig  a  larger  propor- 
tion of  oxalic  acid. 

Oxalate  ofLithia.  The  netUral  salt  C*Li*0',  obtained  by  saturating 
a  hot  solution  of  oxalic  acid  with  carbonate  of  lithia,  separateis  on  cooling 
in  indistinct,  nodular,  anhydrous  crystals.  The  salt  likewise  separates 
in  the  anhydrous  state  from  its  aqueous  solution,  on  the  addition  of 
alcohol.     1  pt.  of  it  dissolves  in  13*1  pts.  of  water  at  19*5''. 

Cry9taUiHd.                                       Sonchay  &  Lenssen. 
2LiO  29-28    ....    28-92    29*07 

C<0« 72-00    ....     71-08 

f ' "    ' 

C<IiW    101*28    ....  100-90 

AceordiBg  to  Rammelsberr,  the  crystals  contain  1  At  water. 

2  L  2 
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The  add  gaU,  OHLiO*  +  2Aq,  forms  large  tabnlar  orystftls,  wbieli 
diasolve  in  12-8  pta.  of  water  at  17%  gave  off  2  At.  water  at  100%  and 
oxalic  acid  at  160^ 

Souchay  &  Ijennen. 

liO  14-64    ....     12-88    12-97 

C*H« 7200     ....     63-36 

3  HO    2700    ....     23-76 

C*HLi08  +  2Aq  113-64     ....  10000 

It  does  not  appear  possible  to  obtain  either  a  byperacic  oxalate  of  lithia  or  a  double 
oxalate  of  lithia  and  magnesia. 

Oxalate  of  Baryta.  The  neutral  salt  C^BaK)*  +  2Aq,  dissolres  in 
2590  pts.  of  cold,  and  2500  pts.  of  hot  water,  more  readily  in  solution  of 
sal-ammoniac,  still  more  in  water  containing  acetic  acid,  and  most  readily 
in  aqueous  oxalic  acid.  At  1 00°  it  gives  off  1  At.  water,  and  is  reduced 
to  C^Ba'O^  +  Aa,  which  is  also  the  composition  of  the  salt  obtained  by 
precipitating  a  solution  of  chloride  of  barium  with  oxalate  of  ammonia  at 
the  boiling  heat. 

Add  oxalate  of  baryta,  C*HBa*0'  +  2Aq,  gives  off  1  At.  water  at 
100°,  the  second  At.  of  water  of  crystallization  at  125°,  and  at  140°,  oxalic 
acid  begins  to  volatilize  (See  ix,  129).  The  crystals  require  392  pts.  of 
water  at  IT**  to  dissolve  them,  and  are  decomposed  by  hot  water,  with 
formation  of  the  neutral  salt;  alcohol  likewise  throws  down  the  neutral 
salt  from  the  aqueous  solution  of  the  acid  salt. 

Oxalate  of  Strontia.  The  netdral  salt  C^Sr'O',  is  precipitated  from  solu- 
ble strontia-ealts  by  oxalate  of  ammonia  (if  precipitated  by  oxalate  of  potasb, 
it  contains  potash),  as  a  loose  white  powder  containing  5  At.  water, 
I  At.  of  which  (4*07  p.  c.)  it  gives  off  at  60°,  two  more  at  100°,  and  the 
remaining  2  At.  at  150°.  It  is  likewise  obtained  by  precipitating  a  con- 
centrated solution  of  nitrate  or  chloride  of  strontium  with  a  small  quan- 
tity of  oxalic  acid.  It  dissolves  in  12000  pts.  of  cold  water,  is  nearly 
insoluble  in  hot  concentrated  oxalic  acid,  moderately  soluble  in  ammo- 

niacal  salt.  Since  sulphate  of  strontia,  according  to  Fresenios,  requires  only  7000 
parts  of  water  to  dissolve  it,  oxalic  acid  should  be  a  more  delicate  test  for  strontia  than 
sulphuric  acid;  it  is  however,  seldom  applicable  for  that  purpose  in  analysis,  on  aixaoaiit 
of  the  solubility  of  oxalate  of  strontia  in  ammoniacal  salts ;  moreover  the  delicacy  of  the 
reaction  with  Bulphuric  acid  may  be  greatly  increased  by  addition  of  alcohol. 

Souchay  &  Lenssem 
mean, 

2  SrO  104    ....     47-06    46*61 

C<H« 72     ....     32-60    3223 

5  HO   45    ....     20-56 

C*Si«0«  +  5Aq     221     ....  100-00 

The  neutral  salt  with  2  At.  water,  C*Sr*0*  +  2  Aq  (ix,  1 29),  is  obtained 
by  precipitating  a  boiling  solution  of  nitrate  of  strontia  with  oxalate  of 
ammonia,  and  boiling  the  precipitate  with  the  liquid  for  a  considerable 
time.     It  does  not  give  off  any  water  at   100**.     Wicke's  salt  with  6  At. 
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water,  Sonchay  &  Lenssen  were  unable  to  obtain;  possibly  Wicke  analysed  a  mixtare 
of  the  neutral  and  the  add  salts,  such  a  mixtore  being  in  fact,  obtained  by  precipitating 
a  concentrated  solution  of  oxalic  acid  with  a  small  quantity  of  nitrate  or  chloride  of 
strcntinm. 

Acid  Oxalate  of  Strontia,  OHSrO®  +  2Aq,  waa  once  obtained  by 
mixing  a  rather  strong  solution  of  chloride  of  strontium  with  1  or  2 
measures  of  strong  hydrochloric  acid,  and  3  or  4  measures  of  solution  of 
oxalic  saturated  at  60^  After  standing  for  some  days  at  0°,  the  liqnid 
deposited,  together  with  oxalic  acid  and  the  nentral  salt,  crusts  of  an 
acid  salt,  consisting  of  highly  lustrous  prismatic  crystals,  with  pyramidal 
summits,  mostly  united  in  geodes.  These  crystals  effloresced  in  the  air, 
and  were  resolved  by  water  into  free  oxalic  acid  and  the  neutral  salt. 
They  gave  by  analysis  34*0  p.  o.  strontia,  the  formula  requiring 
34*4  p.  0. 

Oxalate  of  Lime,  —  For  the  salt  precipitated  from  calcium-solutions 
by  alkaline  oxalates  and  dried  at  a  gentle  heat,  Thomson,  Graham,  and 
others  gave  the  formula  CH!la'0"  +  4Aq  (ix,  130).  According  to 
E.  Schmid  {Ann,  Fharm,  97,  225),  the  precipitate  of  oxalate  of  lime 
obtained  by  mixing  neutral  solutions  of  chloride  of  calcium  and  oxalate 
of  potash,  and  left  to  dry  for  a  considerable  time  at  ordinary  tempera- 
tures in  the  air,  or  for  a  shorter  time  in  vacuo  over  sulphuric  acid, 
consists  of  C*CaW  +  2Aq  (water  by  analysis,  12*3  p.  c,  by  calculation,  12-1). 
The  precipitate  thus  obtained,  did  not  exhibit  distinct  angular  termina- 
tions, even  i^ith  a  magnifying  power  of  300"^;  but  that  which  was  pro- 
duced by  slowly  adding  a  solution  of  oxalate  of  potash  to  solution  of 
chloride  of  calcium,  exhibited  under  the  microscope  dendrites  and 
laminsd  made  up  of  oblique  prismatic  tables,  and  appeared  to  consist  of  a 
mixture  of  the  hydrates  C*CaW  +  4Aq,  and  C*CaK)'  +  2Aq. 

According  to  Souchay  and  Lenssen  {Ann.  Pharm.  100,  308),  oxalate 
of  lime,  dried  in  the  air  at  ordinary  temperatures,  contains  sometimes 
2  At.,  sometimes  6  At.  water;  and  when  dried  at  100^  always  2  At., 
half  of  which  is  given  off  at  1 80^,  and  the  remainder  at  a  temperature 
considerably  above  200°;  on  exposing  the  anhydrous  salt  to  the  air, 
the  2  At.  water  are  quickly  reabsorbed.  A  salt  with  4  At.  water  does 
not  appear  to  exist.  —  Oxalate  lime  precipitated  at  the  boiling  heat 
from  a  mixture  of  solutions  of  chloride  of  calcium  and  oxalate  of 
ammonia,  contains  C^Ca'O^  +  2Aq;  so  likewise  when  precipitated  in 
the  cold  from  concentrated  solutions,  whether  neutral  or  alkaline;  but  the 
salt  precipitated  in  the  cold  from  dilute  solutions,  is  always  a  mixture  of 
OCa'O*  +  2Aq,  and  C*Ca»0«  -h  6Aq.  •—  On  adding  a  small  quantity  of 
chloride  of  calcium  to  a  saturated  solution  of  oxalic  acid,  a  precipitate 
is  formed  consisting  of  microscopic  crystalline  laminse,  and  containing 
C^Ca'O^  +  2Aq;  and  on  adding  a  small  quantity  of  oxalic  acid  to  a 
large  excess  of  chloride  of  calcium,  a  gummy  precipitate  is  obtained  of 
the  same  composition,  and  appearing  under  the  microscope  as  an  indistinct 
crystalline  mass;  but  by^adding  a  small  quantity  of  chloride  of  calcium 
to  a  very  dilute  solution  of  oxalic  acid,  there  is  formed  after  awhile,  a 
precipitate  consisting  of  square  prismatic  crystals  of  OCa'O*  +  OAq, 
together  with  oblique  prismatic  (monoclinometric)  crystals  Ca^Ca'O*  -H 
2Aq,  the  former  being  in  larger  proportion  as  the  oxalic  acid  solution 
is  more  dilute. 

The  square  prismatic  crystals  of  oxalate  of  lime  occurring  in  plants 
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(MamUktria  quachiipina,  Ceretu  Mnilis,  liehauhu  ttMoroaednikuM^  A^), 
%je,  acoording  to  Sclimid,  CH)a*0*  4-  6 Aq;  they  give  off  two-thirds  of  their 
^r'ater,  slowly  when  exposed  to  the  air,  more  quickly  in  rarefied  air. 
The  itatement  of  Lehmann,  that  these  crystals  are  obtained  bj  mixing  dilute  solationf 
of  Ume-salts  and  alkaline  o^ialates,  is  not  ooafinued  by  Schmid's  obserrations. 

Bekcmouir  of  Ojcalate  of  Lime  vfUk  Hydrochloric  Acid.  —  A  solution 
of  oxali^te  of  lime  in  hot  hydrochloric  aci(^  deposits  crystals  of  tbe  salt 
OK)a'0"  4"  2Aq.  (E.  Schmid).  According  to  Sonchay  <fe  Lensseoj  this 
salt  is  deposited  on  cooling,  when  oxalate  of  lime  is  addedat  100'".  to  hydro- 
chloric acid,  of  sp.  gr.  less  than  1*10,  in  quantity  sufficient  to  saturate  it; 
hut  if  the  solution  is  not  saturated,  it  deposits  after  some  time,  square 
prismatic  crystals,  consisting  of  C^Ca'O^  4-  6Aq.  —  By  adding  oxalate 
of  lime  to  warm  hydrochloric  acid,  of  sp.  gr.  I'lO  or  higher,  double 
salts  are  obtained  in  scaly  crystals,  consisting  of  oxalate  and  chloride  of 
calcium.  With  acid  of  sp.  gr.  1*20  Soucbiay  &  Lenssen  obtained  the 
•alt  20*CaW  -h  OaOl  -h  34  HO  : 

Sonohay  Si  Lenseen. 

2  CHJaW ese-O    ....    48-53    47*93  to  50-98 

CaCl      55-5    ....     10-52    9-51  to  1091 

24  HO        2160    ....    40-95 

527-5     ....  10000 

Fritzich#'s  salt  C«Ca<0s,2CaCl  +  14Aq  (iz,  132),  was  not  obtained  either  by 
Sonohay  8i  Lenssen  or  by  Schmid. 

With  nitric  acid,  oxalate  of  lime  behaves  in  the  same  manner  aa 
with  hydrochloric  acid,  excepting  that  it  is  insoluble  in  strong  nitric 
acids  and  therefore  does  not  yield  any  oxalo-nitrate.  (Souchay  & 
Lenssen).  According  to  Schmia^  a  solution  of  oxalate  of  lime  in  hot 
nitric  acidj  deposits  monoclinometric  laminse  of  the  bihydrated  salt^  the 
last  mother-liquors  however,  yielding  free  oxalic  acid. 

Oxalate  of  lime  is  insoluble  in  hot  concentrated  solutions  of  the 
chlorides  of  potassium,  sodium^  ammonium,  barium,  strontium,  and  calcium, 
but  soluble  to  a  considerable  extent  in  hot  solutions  of  salts  of  the  metals 
belonging  to  the  magiiesian  group,  and  is  precipitated  from  these  aolu- 
tions  by  excess  of  an  alkaline  oxalate.     (Souchay  &  Lenssen)^ 

Oxalate  of  lime  dissolves  in  considerable  quantity  in  pure  phosphoric 
acid,  especially  with  the  aid  of  heat.  Such  a  solution,  when  largely 
diluted  with  water,  remains  clear  if  it  contains  a  large  quantity  of  phos- 
phoric acidj  and  if  caustic  soda  be  then  cautiously  added,  till  the  preci- 
pitate formed  at  first  is  redissolved,  and  the  liquid  then  left  to  stand 
quietly,  a  large  proportion  of  the  oxalate  of  lime  crystallizes  within 
24  hours  in  quadratic  pyramids;  and  the  mother-liquor,  if  again  treated 
with  soda,  yields  another  crop  of  crystals.  (Neubauer,'  Ann,  Fharm, 
99,  223.) 

Oxalate  of  Magneaia  is  best  prepared  by  neutralizing  oxalic  acid  with 
carbonate  of  magnesia,  and  washing  with  cold  water;  when  precipitated 
from  a  magnesia-salt  by  oxalate  of  potash,  it  always  retains  potash.  — 
Prepared  by  the  first  method,  it  is  a  white  sandy  powder,  consisting  of 
G*Mg>0*  +  4Aq,  soluble  in  1500  pts.  of  water  at  10%  and  in  1800  pts.  of 
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hoi}ing  wiiter.  It  gives  off  1*5  p.  e.  water,  at  100^  wd  does  not  lose  th^ 
whole  of  it  even  at  140°;  but  at  150°  it  becomes  anhydrous^  at  the  sam<| 
time  howeyer^  suffering  partial  decomposition. 

No  ^dd  oxalate  of  magnesia  or  doable  oxalate  of  magneiia  and  soda  appear^  to 
exist 

Ammonio-^nagneiian  Oxalate$.  —  A  concentrated  solution  of  chloride  of 
magnesium  forms,  with  oxalate  of  ammonium,  a  precipitate  of  oxalate  of 
magnesia,  which  always  contains  small  quantities  of  the  double  oxalate  of 
magnesia  and  ammonia.  But  a  dilute  solution  of  chloride  of  magnesium 
mixed  with  oxalate  of  ammonia,  especially  if  a  little  caustic  ammonia  is 
added,  yields,  after  standing  for  some  time^  crystalline  crusts  consisting 
of  oxalate  of  magnesia  and  ammonia  and  oxalate  of  magnesia  in  equiva- 
lent proportions,  varying  according  as  the  magnesia  or  the  oxalate  of 
ammonia  predominated  in  the  liquid ;  they  dissolve  in  water  with  separsr 
tion  of  oxalate  of  magnesia. 

a.  2C*Mg(NH*)OS5C*(NH*)»0«  +  1 8 Aq.  —  Obtained  by  adding 
oxalate  of  ammonia  to  a  magnesia  solution,  rendered  strongly  alkaline 
by  ammonia  and  then  mixed  with  a  quantity  of  sal-ammoniac  sufficient 
to  redissolve  the  precipitate, — in  such  proportion,  that  the  magnesia  may 
be  to  the  oxalic  acid  (OH*0«  +  4Aq),  as  1  :  126. 

SoQchay  &  Lenssen, 

2MgO  40  ....  3-98  398 

12NH*0  312  ....  49-51  30*41 

7  C*H«  504  ....  30-65  49-53 

18  HO  162  ....  15-91 

1018    ....  100-00 

b.  5CI*Mg(NH*)0»  +  4CI*(NHyO»  +  24Aq,  -r-  By  mixing  a  magnesia 
solntion  with  oxalate  of  ammonia,  in  such  proportion  that  the  magne^i^ 
may  be  the  oxalic  acid,  as  I'O  :  6'd. 

Souchay  &  Lenssen. 

5MgO  100  ....      7-68    7'70 

13NH*0  388  ....  25-88    25-99 

9C*0«  648  ....  49-77     49-61 

24  HO  216  ....  16-57 

1302     ....  100-00 

The  salt  C<Mg(NH^)OB  +  C^Mg^O^  +  2Aq  described  by  Brandes  (ix,  133],  wm 
not  obtained  by  Souchay  &  Lenssen. 

c.  C*Mg(NH*)0*  +  2C*(NH*)»0*  +  8Aq.  —  Prepared  by  gradually 
adding  recently  precipitated  oxalate  of  magnesia  to  a  boiling  conoen- 
trated  solution  of  oxalate  of  ammonia,  till  the  former  no  longer  dissolves, 
even  after  long  boiling.  On  filtering  hot,  and  leaving  the  liquid  to  cool 
auietly,  the  salt  c  separates  in  hard,  warty,  crystalline  crusts,  having 
the  appearance  of  enamel,  slightly  translucent,  and  efflorescing  in  the 
air.  It  dissolves  pretty  readily  in  water,  with  partial  separation  of 
oxalate  of  magnesia;  in  ammoniacal  salts  it  forms  a  clear  solution. — 
At  100"  it  gives  off  13*3  p.c.  (rather  more  than  6  At.)  water;  at  120^ 
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7  At.  in  all;   at  140^  it  begins  to  decompose  and  assume  a  brownish 
tint. 

Soaohay  Se  Lenfsea. 

MrO   20  ....  4-56     4*51 

5  NH<0 130  ....  29-69     29*83 

3  C<0«    216  ....  49-31     49-2« 

8  HO      72  ....  16-44 

C*Mg(NH*)0«  +  2C<(NH*)»08  +  8Aq  ....    438    ....  lOO'OO 

d.  C*Mg(NH*)0«  +3C*(NH*)W  +  8Aq.  —  When  the  mother-liqaor 
from  vi^bich  the  preceding  salt  has  crystallized  is  mixed  with  a  little 
water  and  ammonia,  and  set  aside  for  some  weeks  in  the  cold,  it  deposits 
milk-white  crusts,  which  dissolve  in  water  with  partial  decomposition, 
the  solution  becoming  turbid.  It  gires  off  12*15  p.  o.  (about  8  At) 
water  at  100^ 

Soucbay  &  Lenssen. 

MgO        182    ....      3-56    3-56 

7NH<0      20    ....    32-39 

4C*0«         288    ....    51-24    51-26 

8  HO  72    ....     12-81 

562    ....  10000 

Oxalate  of  Olucina  and  Ammonia,  C*G(NH*)0^  —  According  to 
Senarmont  and  Rammelsberg  (Jahresh.  d.  Chem,  1857,  295}  the  crystals 
of  this  salt  belong  to  the  right  prismatic  (rhombic)  system,  exhibiting 

the  faces  oo  P  oo  .  oo  P  w  .  oP  .  P.  2P.  oo  P  .  P  oo  .  P  oo  .  2P  oo 
.  4P  00.  Ratio  of  the  axes  =  08759  :  1  :  1-7413.  Inclination  of  the 
faces,  P  :  P  in  the  brachydiagonal  principal  section  =  121°  50';  in  the 
macrodiagonal  =  111°  24';  in  the  basic  section  =  98°  44';  2P  :  2P  in 
all  three  sections  =  105°  5^'  i  93°  10'  and  132°  4'.  —  oo  P  :  oo  P  oo 
=  138°  47' ;  oP  :  i^  00  =  143°  27';  oP  :  P  oo  =  139°  45'. 

Oxalate  of  Manganese.  — -  This  salt,  whether  prepared  by  precipating 
the  sulphate  or  chloride  of  manganese  with  oxalic  acid,  or  by  treating 
the  carbonate  of  manganese  or  manganoso-manganic  oxide  with  oxalic 
acid,  contains,  in  the  air-dried  state,  5  At.  water.  Souchay  &  Lenssen 
{Ann.  Fharm,  102,  47)  found  in  it,  37  55  p.  c.  MnO,  the  formula  C*MnH)» 
+  5Aq  requiring  37 '83  p.  c.  1  pt.  of  this  hydrated  salt  dissolyes  in 
2460  pts.  of  cold,  and  in  1250  pts.  of  boiling  water;  but  the  solubility 
is  very  greatly  increased  by  the  presence  of  a  trace  of  oxalate  of  potash 
or  oxalate  of  ammonia.  At  100°,  according  to  Souchay  &  Lenssen,  it 
gives  off  all  its  water  (as  previously  found  by  Liebig,  Ann,  Pharm.  95, 
116).  After  drying  at  that  temperature,  it  yielded  48*52  and  49*09  p.  c. 
MnO,  the  formula  C*Mn*0'  requiring  49*72  p.  c. 

The  results  just  detailed  are  at  variance  with  those  obtained  by 
other  chemists.  According  to  Graham  (ix,  146),  the  salt  contains  5  At. 
water,  the  whole  of  which  it  retains  at  100°;  according  to  Hausmann  & 
Lowenthal,  it  contains  after  drying  at  100°  4  At.  water. 

According  to  H.  Croft  {Chem,  Gaz,  1857,  62),  the  quantity  of  water 
contained  in  manganous  oxalate  varies  with  the  temperature  at  which 
it  is  precipitated.    Hot  concentrated  solutions  of  manganous  sulphate  and 
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oxalio  aoid  yield  a  white  granular  precipitate  consisting  of  OM'O*  + 
4Aq,  which  does  not  give  off  any  water  at  100°.  (This  agrees  with  the 
statement  of  Hausmann  &  LSwenthaL)  In  a  solution  of  manganons  sulphate 
in  30  pts.  of  water,  oxalic  acid  produces  a  precipitate  which  has  a  faint 
violet  colour,  but  in  a  few  days  becomes  white  and  granular,  and  exhibits 
the  same  composition.  When  manganons  sulphate « dissolved  in  30  to 
100  parts  of  water  is  precipitated  by  oxalate  of  potash,  a  pale  violet 
crystalline  precipitate  is  obtained,  resembling  benzoic  acid  and  containing 
C*M'0"+6Aq.  It  is  unalterable  in  the  aii  at  ordinary  temperatures, 
but  at  100°  gives  off  2  At.  water  and  turns  white.  When  heated  for 
some  time  in  the  air,  it  yields  red  crystalline  manganic  oxide.  (Croft). 
—  These  statements  are  confirmed  by  Georgeu  (Compt,  rend.  47,  929). 
Oxalic  acid  mixed  with  excess  of  manganons  sulphate  in  the  cold,  yields 
rose-coloured  prismatic  needles  of  the  salt  C^Mn*0'  +  6Aq ;  but  when 
a  very  hot  solution  of  oxalic  acid  is  mixed  with  a  hot  solution  of  a 
manganons  salt  till  a  precipitate  begins  to  form,  and  the  liquid  is  then 
left  to  cool,  white  flattened  octohedrons  are  obtained,  consisting  of 
C^M'O^  +  4Aq.  •»  The  red  salt,  when  dried  in  the  air,  gives  off  2  At. 
water  and  turns  white ;  but  in  vacuo  and  even  at  95°,  it  retains  its  red 
colour,  although  it  loses  the  greater  part  of  its  water. 

Ammonio-manganous  OxalcUe,  ^~  OxtAsie  of  manganese  forms  with 
oxalate  of  ammonia,  a  series  of  double  salts  analogous  to  the  oxalate  of 
ammonia  and  magnesia,  to  which  Souchay  &  Leussen  assign  the  general 
formula  a:C*Mn(NH*)0«  +  2C*MnrNH70»  +  8Aq,  the  composition 
varying  according  to  the  degree  of  oilution  and  the  proportions  in  which 
the  constituent  salts  are  mixed. 

a.  OMn(NH^)0*  -f  2Aq  is  obtained  by  adding  oxalate  of  manganese 
to  a  boiling  saturated  solution  of  oxalate  of  ammonia,  and  filtering  the 
rose-coloured  solution  while  stiU  hot.  The  crystalline  crusts  composed 
of  microscopic  square  prisms,  which  first  separate  from  the  liquid, 
consist  of  the  salt  a.  The  mother-liquor  yields  crystals  of  different 
composition. 

Soveha J  &  Lentten. 

MnO      we  ....  23-48    24*18 

NH^O     26-0  ....  1716 

C<0«       72-0  ^  47-49    46-83 

2  HO         18-0  ....  11-87 

151-6    ....  100-00 

h.  2C*Mn(NH*)0»  +  C*(NH*)H)«  +  BAq.  —  The  mother-liquor  of 
the  salt  a,  filtered  and  left  to  itself  for  24  hours,  deposited  crystalline 
crusts  consists  of  microscopic  prisms^  which  gave  by  analysis  15*24  p.  c. 
MnO  and  46*20  C^O',  the  formula  of  salt  6  requiring  15-37  MnO  and 
46*63  C*0«. 

€.  OMn(NH*)0«  4-  2C*(NH*)»0«  -h  8Aq.— The  mother-liquor  of  b 
mixed  with  water,  yielded,  after  standing  for  a  day,  crystalline  crusts 
containing  7'44  p.  c.  MnO,  and  47*48  p.  c.  C^O* ;  the  formula  c  requires 
7-84  p.  c.  MnO  and  47*57  CK)«. 

d.  The  mother-liquor  of  c  deposits,  after  standing  for  some  time, 
crystalline  crusts  containing  6*19  p.  a  MnO  and  49*82  C^O^  agreeing 
with  the  formula  C*Mn(NH*)0«  +  3C*(NH*)W  +  8Aq.  which  requires 
6*17  MnO  and  49-86  C*0*. 
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All  these  salts  are  decomposei}  by  water  and  effloresce  rapidl  j  in  the  v'. 
The  colour  is  reddish  or  white,  accordiufi;  to  the  proportions  of  man^uea^ 
oontaioed  in  them.  Those  which  contain  a  large  proportion  of  manga- 
nese separate  in  small  prisms^  while  those  with  a  smaller  quantity  of 
maBganese  are  deposited  in  crystalline  crusts  or  nodules,  and  always 
after  the  solution  has  been  left  at  rest  for  some  time. 

e.  (hdaie  of  Manganese  and  Manfanammonium.  C*Mn(N,H*Mn)0* 
4-  6Aq.  —  When  a  boiling  solution  of  oxalate  of  ammonia  is  saturated 
with  oxalate  of  manganese,  the  liquid  filtered,  and  ammonia  added  till 
the  filtrate  smells  slightly  of  it,  a  white  or  slightly  green  crystalline 
powder  is  precipitated,  consisting  of  transparent  microscopic  crystals, 
which  have  the  form  of  square  prisms,  but  are  so  much  truncated  that 
they  are  scarcely  distinguishable  from  cubes. 

SoQchay  &  Lenaaen. 

2MiiO   71'2    ....    33-24    32*62 

HH»    170    ....       7.93    7-79 

C*0«    720    ....    33-61 31-52 

6  HO      540    ....    25-22 

214*2    ....  100*00 

Wiakclbleob  aiaigned  to  a  wit  prepared  hi  a  ftimilar  manneri  tba  lonniila 
2NH*,0^Mn(NH«)O  +  C«Ma<0>  +  8Aq,  the  aocaracj  of  which  is  caUed  in  qoeatioa  bj 
Gmelin  (ix,  147). 

The  salt  decomposes  quickly  in  contact  with  water,  tuqiing  browa 
and  absorbing  oxygen.  At  100°,  it  gives  off  6  At-  water,  assiuning  ai 
the  same  time  a  &int  brown  colour.    (Souchay  &  Lenssen.) 

Paiasno-manganotu  Oaalaie.  OMnKO*  +  2Aq.  —  Obtained  ia 
reddish  crusts  by  adding  manganous  oxalate  to  a  boiling  concentrated 
solution  of  oxalate  of  potash,  and  leaving  the  filtrate  to  cool.  Gives  off 
all  its  water  at  100^    (Souchay  &  Lenssen,  Ann.  Fharm.  102,  48.) 

Soachay  &  Leoasen. 

KO  47-2  ....  27-27     26*42 

MnO  35-6  ....  20*61     20*90 

C<0«  72-0  ....  41-69 

2  HO*  18-0  ....  10-43 

C<MnK08  +  2Aq....  172-8     ....100*00 

JPotassio-manganic  Oxalate  is  best  obtained  by  saturating  8  pts.  of 
oxalic  acid  with  carbonate  of  potash,  adding  4  pts.  of  oxalic  acid,  and  then 
peroxide  of  manganese  till  the  liquid  exhibits  but  a  faint  acid  reaction. 
The  purple  liquid  thus  formed  is  very  easily  decomposed  by  light  and 
heat.  Mixed  with  alcohol  in  the  dark  and  in  a  vessel  externally  cooled, 
it  deposits  potassio-manganic  oxalate  (probably  MnK)',3KO,3CK)*  -|- 
6Aq)  in  purple-red  crystals  which  however  cannot  be  dried  without 
decomposition  (Souchay  <&  Lenssen,  Ann,  Fharm.  105,  256.) 

Sodio-manganou9  Oxalate.  Oxalate  of  manganese  dissolves  pretty  freely  in  warm 
oxalate  of  soda,  and  the  solution  deposits  crystalline  crusts  containing  variable  quanti- 
ties of  manganese^  and  probably  consisting  of  oxalate  of  soda  having  oxalate  of  manga- 
nese mechanically  inclosed  within  it.     (Souchay  &  Lenssen,  Ann,  PAarm.  102,  49>) 
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Qmtlah  of  Aneniam  4  aid  tmd  Potanh,  —  Finely  pnlveriied  anenions 
Mid  diaselTM  in  a  eeaeentmted  boiling  solution  of  oxalic  aeid,  but  sepa- 
ratea  a^in  on  cooling,  not  appearing  to  combine  with  it ;  but  a  hot 
solution  of  biuoxalate  of  potash  dissolves  arsenious  acid  much  more 
readily,  and  the  solution  on  cooling  deposits  small  hard  crystals  having 
a  fine  glassy  lustre.  They  gave  by  analysis  20*47  p.  c.  AsO'  and 
25-94  p.  c.  KO,  and  probably  consist  of  AsO',3KO,3C*0«+6Aq,  which 
requires  19*4  AsO*  and  27*7  KO.  (Souchay  &  Lenssen,  Ann,  Pharm. 
105,  255.) 

Oxalate  of  Antimoni/,  C*(H,SbO')0*  +  Aq.  —  Souchay  &  Lenssen 
prepared  this  salt  by  mixing  a  saturated  aqueous  solution  of  oxalic  acid 
with  a  solution  of  terchloride  of  antimony  in  hydrochloric  acid  :  it 
separates  in  the  oonrse  of  24  hours,  as  a  granular  precipitate  containing 
61*14  p.  0.  teroxide  of  antimony|and  31*33  p.  c.  C*0*.  The  formula 
C*(H,SbO»)0»  +  Aq  or  SbO',C*0«  +  2Aq  requires  61*58  SbO'  and 
30^73  C*0« 

The  salt  gives  off  1  At.  at  100^  and  begins  to  decompose  at  220°. 

(Souchay  k  Lenssen.)  It  «m  originallj  obuined  by  Peligot  (iz,  148),  who 
urigned  to  it  the  formula  CVH,SbO>)OS,  requiring  65*38  p.  c.  SbO^.  Peligot's 
analysii  gave  66' 15  p.  c. 

Ammomo-^ntimonie  Oxalate.  SbO*,3NH«0,dOO«  +  4Aq.— Obtained 
by  mixing  a  solntion  of  teroxide  of  antimony  in  acid  oxalate  of  ammonia, 
first  with  a  small  quantity  of  absolute  alcohol  (which  throws  down  acid 
oxalate  of  ammonia),  then,  after  filtering,  with  about  three  times  iii 
volume  of  abaolnt^  alcohol 

Souchay  &  Lenssea. 

fibO»    144  ....  30-39    30*23    ....    29*89 

3NH«0 78  ....  16-45    15-87 

3C<0«    216  ....  45*57    45*87 

4  HO      36  ....      7-59 

474    ....  100*00 

May  be  regarded  either  as  C»«8b''1(NH<)H)»*  +  4HO  or  as  CW(H«,8b'0»,NH<)«0« 
+  2H0. 

Fotaetto-antimonio  OxalaU.  Sb0^3K0,^C>0*  + 1 2 Aq.  —  Obtained 
by  dissolving  teroxide  of  antimony  in  a  hot  concentrated  solution  of  acid 
oxalate  of  potash.  The  filtrate,  as  it  cools,  deposits  nodular  crystals  of 
the  salt,  which  dissolve  without  decomposition  in  water,  but  are  decom- 
posed by  mineral  acids,  with  separation  of  oxalic  acid  or  of  basic 
oxalate  of  antimony.  Gives  off  6  At.  water  at  100^  (Souchay  & 
Lenssen.) 

Souchay  &  Lenssen. 

SbO»  144*0  ....  23*67     23'20     ....    23*84 

3KO  141*3  ....  23.19 ....    23*67 

SC*0«  216-0  ....  35*43 

12  HO  108*0  ....  17*71 

609-3    ....  100  00 

-  CWSb'"K»0«  +  12H0  or  C»(H«,K>,SbO»)0»  +  lOHO. 

Soduhantimonic  Oxalate,  SbO',3NaO,3C*0«  +  2XaO,C*0«  +  20Aq 
or  C»(H*,Na*,SbO')0'*-hC*Na»0»+28Aq.  — Prepared  like  the  potash- 
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salt.  Forms  distinct  highly  lustrous  crystals^  which  ^ve  by  analysis 
18*63  p.  c.  SbO*  and  19*88  NaO,  the  formula  requiring  18*81  SbO*  and 
20-20  NaO.  When  heated  for  some  time  at  100^  it  gives  off  10  At. 
water.  Dissolves  without  decomposition  in  water,  either  hot  or  cold,  but 
is  decomposed  by  mineral  acids.  Sparingly  soluble  in  alcohol,  insoluble 
in  ether.     (Souchay  &  Leussen,  Ann.  Phaitn.  105,  252.) 

Oxalate  of  Bimuth.  2BiO«,3C*0»  +  15Aq  =  C"BiO»*  +  15Aq.  — 
Separates  as  a  white  crystalline  precipitate  on  mixing  nitrate  of 
bismuth  with  excess  of  oxalic  acid.  Retains  2  At.  water  at  100",  but 
decomposes  at  higher  temperatures  into  suboxide  of  bismuth  (BiO*)  and 
[acid]  oxalate  of  bismuth.  It  is  insoluble  in  water,  soluble  in  acids, 
and  decomposes,  by  prolonged  contact  with  water,  into  oxalic  acid  which 
dissolves  and  a  basic  oxalate  of  bisputh.     (Souchay  &  Lenssen.) 


SoucfaajSc 

2  BiO» 464    ....    56-93    66-67  ....  56-95  ..,.  56-77 

3C<0« 216    ....    26-50    26-82 

15  HO  135    ....     16-57 

815    ....  100-00 

For  the  haaie  oxalate  of  bismuth  (ix,150)  Heintz  found  the  formula 
2(BiO',C*0*)  +  3Aq.  —  Souchay  &  Lenssen,  by  boiling  the  recently 
precipitated  normal  oxalate  with  water,  till  the  liquid  no  longer  became 
acid,  obtained  a  salt  which  gave  by  analysis  72*99  p.  c.  oxide,  agreeing 
with  the  formula  BiO»,C*0«  +  2Aq  or  BiO»,C"(Bi'")»0"  +  6Aq  (requir- 
ing 7  2 '05  p.  c.  BiO^),  better  than  with  Heintz*s  formula  which  requires 
73-5  p.  0. 

Oxalate  ofBimuth  and  A  mmonium,  C»Bi"'(N  H<)»0«*  +  60(NH*)W 
+  24Aq.  —  Crystallizes  from  a  hot  saturated  solution  of  oxalate  of 
bismuth  in  oxalate  of  ammonia,  in  small  prismatic  crystals  which 
give  off  the  whole  of  their  water  (13*98  p.  c.)  at  100°.  Dissolves  readily 
in  hot  water,  forming  a  clear  solution  which  becomes  turbid  after  a  few 
seconds,  and  deposits  oxalate  of  bismuth  as  a  crystalline  powder.  It  is 
insoluble  in  alcohol  and  ether. 

Sonchaj  &  Lensseo. 

BiO>   232     ....     15-61     1592 

ISNH^O 390     ....     26-24     25-92 

9C*0«    648     ....     43-61     4266 

24  HO     216     ....     14*54     1398 

1486     ....  100-00    98-48 

Oxalate  of  Bismuth  and  Fotassium.  BiO*,3KO,3C*0*  + 
2(2KO,C*0«)-f24Aq  or  C»Bi'"K'0^+2C*K»0»-f  24 Aq.  — Prepared  like 
the  preceding,  and  separates  in  small  prismatic  crystals  which  are 
insoluble  in  alcohol  and  ether,  and  are  decomposed  by  water.  They 
give  by  analysis,  20-45  p.  c.  BiC  and  27*78  p.  c.  KG,  the  formula 
requiring  2039  BiO'  and  2899  KG.    .(Souchay  &  Lenssen.) 

The  mother-liquor  deposits  a  salt  containing  15*53  p.  c.  BiG*,  corres- 
ponding nearly  to  the  formula  C"Bi'"K>G»*  +  4C*K»G*  4-  24Aq. 
(Souchay  &  Lenssen.) 

It  does  not  appear  possible  to  prepare  an  oxalate  of  bismuth  and  sodium. 
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Oxalate  of  Cadmium.  (XIa'O*  +  6Aq.  —  The  anhydrous  salt  is 
obtained  as  a  white  amorphous  powder,  by  digesting  carbonate  of  cad- 
mium with  oxalic  acid.  Oxalic  acid  or  oxalate  of  ammonia  added  to 
chloride  of  cadmium  throws  down  the  six-hydrated  salt,  as  a  white  pre- 
cipitate consisting  of  microscopic  tubular  crystals.  Soluble  in  18000  pts. 
of  cold  and  11000  pts.  of  boiling  water;  a  little  more  soluble  in  water 
and  oxalic  acids;  easily  soluble  in  mineral  acids,  ammonia  and  ammo- 
niacal  salts.  Gives  off  all  its  water  at  100^  and  is  decomposed  at  340*^, 
leaving  a  mixture  of  oxide  of  cadmium  (CdO)  and  metallic  cadmium. 
Marchand'8  statement  that  the  residue  thus  obtained  consists  of  Cd'O,  it  not  con- 
firmed bj  the  observations  of  Soucbay  &  Lenssen. 

At  100^,  Soochay  &  Lenssen. 

2  CdO     127-5     ....    63-90 63-45 

C«0«    720    ....    36-10 

CK;d?0» 199-5    ....  100-00    • 

Hydrated.  Sonchay  &  Lenssen. 

2  CdO    127-5     ....    50-30    49-89 

C*0«    72-0    ....    28-40 

6  HO      54-0     ....     21-30 

C«Cd?0«+6Aq  ....  263-5    ....  100-00 

Oxalate  of  Cadmammmium.  C*(NH»Cd)»0«  +  4Aq.  —  When 
oxalate  of  cadmium  is  added  to  ammonia  till  no  more  is  dissolved  on 
heating  the  liquid,  tho  filtrate,  left  for  some  time  in  the  cold,  deposits 
needle-shaped  crystals,  which  rapidly  give  off  part  of  their  ammonia 
when  exposed  to  the  air,  and  at  100  give  off  water  as  well  as  ammonia, 
acquiring  at  the  same  time  a  slight  brownish  tint,  from  separation  of 
oxide  of  cadmium. 

Sonchay  &  Lenssen. 

2  CdO  127-5  ....  47-31  47-81    ....    4725 

2NH*  840  ....  12-62  10-21 

C*0" 72-0  ....  26-72  ....    26-19 

4  HO 36-0  ....  13-35 

269-5    ....  100-00 

The  deficiency  of  ammonia  irose  from  the  spontaneona  decomposition  of  the 
crystals. 

Oxalate  of  Cadmium  aiid  Ammonium.  —  a.  2C*Cd(NH*)0'  + 
5C*(NH*)'0*  -h  l8Aq.  —  Separates  in  microscopic  crystals  when  a  solu- 
tion of  oxalate  of  cadmium  in  oxalate  of  ammonia,  saturated  at  the 
boiling  heat,  is  diluted,  after  filtration,  with  an  equal  volume  of  water. 
Gives  off  all  its  water  at  100^ 

Sonchay  ft  Lenssen. 

2C«0   127-5  ....  11-57  11-21     ....     11-42 

12NH«0    3120  ....  28-21  2800 

7  C<0«  5040  ....■  45-57  45-44 

18  HO    162*0  ....  14-65 


1105-5     ....  10000 
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h.  2OCd(NH*)0*  +  7C*(NH*)»0*  +  22 Aq.  —  Separates  in  hazd 
crjBtalline  crusts  from  the  preceding  satarated  solntion  if  left  to  eoel 
without  addition  of  water. 

Soaoha  J  &  Le&sMiu 

2CdO    127-5  ....  917  862 

16NH<0 416-0  ....  29-94  29*72 

9CW    648-0  ....  46-64  46-35 

22  HO      1980  ....  14-25 

1389*5    ....  100-00 

c.  The  salt  obtained  by  dissolving  oxide  of  cadmium  in  oxalate  of 
ammonia,  to  which  Panmielsberg  (x,  532)  assigned  the  foimula 
2C*Cd;NH*)0«+3C*(NHVO»+16Aq  is  supposed  by  Souchay  & 
Leussen  to  contain  only  HAq.  The  three  double -salte  then  form  a 
regular  series,  their  formulae  beings  if  A  stand  for  GK/d(NH*)0*,  and  B 
for  C*(NH*)»0»: 


2A 

+ 

7B 

+ 

22  Aq 

2A 

+ 

5B 

+ 

18  Aq 

2A 

+ 

3B 

+ 

14  Aq 

OxdUUe  of  Cadmium  and  Potamum.  CH7dK0^  +  2Aq.  —  Prodnoed 
by  saturating  a  boiling  solution  of  oxalate  of  potash  with  oxalate  of 
cadmium,  and  separatee  from  the  filtrate  in  microecopie  eqnare  baecd 
octohedronsi  which  gire  off  their  water  at  100°  and  are  decompoeed  hj 

water. 

SoQchay  &  Lentsm. 

CaO  63-7  ....    31-72    31-29 

KG  47-1  ....     23-45     2291 

C^0«  72-0  ....  35-86 

2  HO  18-0  ....  8-97 

C^KCd08  +  2Aq    200-8     ....  10000 

Oxalate  of  Cadmium  and  Sodium,  C*CdNaO*  4-  2Aq.—' Similar  to 
the  potassium-salt.  By  analysis  :  33*95  p.  c.  GdO  and  17-3  NaO^  the 
formula  requiring  34*6  CdO  and  16'8  NaO.     (Souchay  &  Leussen.) 

Stannous  Oxalate,  —  This  salt  treated  with  warm  caustic  ammonia 
yields  white  stannous  hydrate,  but  with  a  somewhat  concentrated  solu- 
tion of  caustic  potash,  it  yields  anhydrous  stannous  oxide.  Hydrochloric 
acid  at  the  boiling  heat  dissolves  an  almost  unlimited  quantity  of  stan- 
nous oxalate  :  and,  as  the  solution  cools,  the  whole  of  tne  oxalic  acid  is 
deposited  in  crystals,  while  protochloride  of  tin  remains  in  solution;  but 
if  a  little  water  be  added  to  the  solution,  stannous  oxalate  crystallizes 
out.     (R.  Bottger,  J.  pr.  Chem.  76,  238.) 

Ferrous  Oxalate.  —  When  lemon-yellow  ferrous  oxalate,  C*FeH)*  -f- 
4Aq,  is  heated  with  mono-hydrated  sulphuric  acid,  carbonic  oxide  and 
carbonic  acid  are  given  off,  and  pure  ferrous  sulphate  remains  in  the  form 
of  a  soft  white  powder.    But  if  the  same  salt  be  heated  with  diluU  sul- 
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pbaric  add,  the  liqaid  after  cooling  yields  cryetals  of  oxalic  acid,  and 
lerroas  sulphate  remains  in  solution.  —  When  ferrons  oxalate  is  dissolred 
to  saturation  in  strong  hydrochlorie  add  at  the  boilini^  heat,  the  liquid 
when  quite  cold,  deposits,  large  transparent  crystals  of  oxalic  acid, 
and  afterwards  crystals  of  ferrous  chloride. 

If  ferrous  oxalate  be  added  to  boiling  solution  of  caustic  poiash,  the 
boiling  heat  being  continued  for  some  time,  a  velvet-black  precipitate  of 
ferrons  oxide  is  produced,  which  however  soon  passes  on  the  filter  to  a 
higher  state  of  oxidation.  —  Ferrous  oxalate  boiled  with  a  concentrated 
flolution  of  bicarbonate  of  potash,  yields  a  perfectly  white  precipitate  of 
ferrous  carbonate,  which  likewise  oxidizes  quickly  during  washing. 
(Bbttger,  loc.  cit.) 

The  salt  OFe'O"  +  4Aq,  dissolves  in  4500  pts.  of  cold  and  3800  pts. 
of  hot  water.     (Souchay  &  Lenssen.) 

Fotamoferroua  Oxalate.  C*FeKO'  +  2Aq.  —  A  solution  of  ferrous 
oxalate  in  oxalate  of  potash,  deposits,  when  mixed  with  alcohol  and  left 
to  stand  for  24  hours,  oily  drops  of  potassio-ferrous  oxalate,  which  soon 
solidify.  Analysis  gave  27*1  p.  c  KO,  the  formula  requiring  27*2  p.  c. 
(Soochay  &  Lenssen,  Ann*  Fharm.  105,  255.) 

Mercuraus  Oxalate.  C^(Hg,)'0^  —  Obtained  in  the  anhydrous  state 
by  heating  mercuric  oxalate  to  164°.  It  is  also  produced  by  heating 
mercurous  nitrate  with  excess  of  oxalic  acid,  as  a  white  precipitate, 
which  is  insoluble  even  in  hot  water,  and  obstinately  retains  hygroscopic 
water,  from  which  indeed,  it  cannot  be  freed  without  decomposing  into 
mercnric  oxalate  and  metallic  mercury^  this  decomposition  taking  place 
at  100°.  The  same  products  are  obtained  when  mercurous  oxide  Hg'O, 
is  heated  with  oxalic  acid.  —  The  anhydrous  salt  obtained  by  the  first 
method,  begins  to  decompose  only  at  175°. 

Sonchay  &  Lenaseii. 

2Hg»0    416    ....     85-24    84-67 

C*0«     ,....       72     _     14-76 

C<(Hg,)»0» 488    ....  100-00 

Harff  (iz,  167)  supposea  it  to  contain  1  At.  water  in  the  state  of  combination. 

Mercurous  oxalate  is  insoluble  in  oxalic  acid,  easily  soluble  in  hot 
nitric  acid;  in  cyanide  and  sulphocyanide  of  potassium,  it  dissolves  very 
easily,  with  separation  of  metallic  mercury;  it  is  also  somewhat  soluble 
in  ammonia-salts.  Heated  with  oxalate  of  potash,  soda,  or  ammonia,  it 
forms  double  mercuric  oxalates,  with  separation  of  mercury.  It  detonates 
when  heated. —  With  ammonia,  it  forms  a  greyish  black  powder,  sup- 
posed by  Harff  to  be  3Hg*0,NH',C*0';  it  does  not  however,  appear  to 
be  of  constant  composition.    Souchay  &  Lenssen.) 

Mercuric  Oxalate,  C*Hg*0^.  Obtained  pure,  as  a  white  amorphons 
powder,  by  adding  a  solution  of  mercuric  nitrate  to  excess  of  oxalic  acid, 
or  by  prolonged  digestion  of  yellow  mercnric  oxide  with  oxalic  acid. 

Souchay  &  Lensten. 

2HgO 216    ....     75    74-49    ....     7413 

C*0« 72     ....     25 

C*H8*0»  288    ....  100 


528  ADDITIONS  TO  VOL.  TX. 

It  is  decomposed  by  heat,  giving  off  carbonic  acid  and  meialUe 
mercury.  When  drvi  it  detonates  violently  on  being  rubbed.  It  is 
easily  soluble  in  hycfrochloric  acid,  less  soluble  in  cold  nitric  acid,  inso> 
luble  in  oxalic  acid.  It  is  decomposed  by  carbonate  and  phosphate  of  soda. 
Heated  with  solution  of  sal-ammoniac,  it  gives  off  carbonic  acid,  and 
yields  oxalate  of  ammonia  and  subchloride  of  ^mercury.  (Soacfaaj  & 
Lenssen,  Ann.  Pharm.  102,  42). 

AmmmvMnercuric  Oxalate.  C*Hg(NH*)0*  +  2Aq.  Precipitated  on 
adding  recently  precipitated  mercuric  oxalate  to  a  boiling  concentrated 
solution  of  neutral  oxalate  of  ammonia,  in  white  microscopic  needles, 
easily  decomposed  by  light  [and  heat  Loses  12*5  p.  c.  of  its  weight  at 
100°,  and  decomposes  with  a  hissing  noise  at  a  higher  temperature, 
leaving  no  residue.  It  is  decomposed  by  water,  and  does  not  dissolve  in 
alcohol  or  ether. 

'  SoQchay  &  Lenssen. 

HgG     108  ....    48-22     49-60 

NHH)  26  ....     11-60    13-24 

C*0«     72  ....  32-14 

2  HO      18  ....  804 

C<Hg(NH<)0«+2Aq....    224     ....100-00 

Fatassio-mercuric  Oxalate.  C^HgKO"  +  2Aq.  —  Prepared  like  the 
preceding.  Small,  white,  beautifully  iridiscent,  crystalline  scales,  which 
under  the  microscope  appear  like  square  prisms.  It  is  decomposed  by 
water,  gives  off  water  and  turns  blsbck  at  100^,  and  is  partially  decom- 
posed by  light 

Sottchay  &  Lensseiu 

HgO  108-0  ....    44-07     44-60 

KG  47-1  ....     19-22    19-46 

C<0«  72-0  ....^29.37 

2  HO  18-0  ....      7-34 

C*HgK08  +  2Aq    245-1     ....  10000 

Mercuric  ozaUte  doei  not  dissolve  in  oxalate  of  toda. 

Oxalate  of  Silver,  C*Ag'0^  —  Obtained  [pure  and  anhydrous  as  a 
white  crystalline  precipitate,  by  adding  oxalic  acid  to  nitrate  of  silver. 

The  salt  thus  prepared,  gave  by  analysis  75-73  p.  c.  AgO,  the  formala  requiring 
76-31  p.  c.  (Souchay  and  Lenssen).  —  It  is  very  sparingly  soluble  in  cold, 
somewhat  more  in  hot  water,  perfectly  insoluble  in  alcohol  and  ether. 
It  dissolves  readily  in  ammonia  and  carbonate  of  ammonia;  the  solution 
turns  brown  when  exposed  to  light,  and  when  slowly  evaporated  in  the 
dark,  yields  the  oxalate  of  silver  in  large,  hard,  shining  prisms.  It  decom- 
poses between  110°  and  150°,  and  detonates  when  suddenly  heated. 
With  iodide  of  methylene,  oxalate  of  silver  yields  bioxy-methylene, 
C*H*0*,  together  with  iodide  of  silver,  and  a  mixture  of  carbonic  acid 
and  carbonic  oxide.  (Butlerow,  p.  389).  —  With  cJUoride  of  henzykne^ 
C^^H^CP,  it  yields  by  a  similar  reaction,  bitter  almond  oil: 

C"H«a«     +     C<AgS08     =     C"H«0«     +     «AgCl     +     2C0«     +     20. 
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With  iodide  of  ethylene  on  the  contrary^  it  yields  nothing  bnt  iodide  of 
silver  and  a  mixtore  of  carbonic  acid  and  carbonic  oxide; 

OWV     +     C<Ag»0»    -    2AgI     +     2C0»    +     2C0 

Similarly   with    hronUde   of  amylenf,      (Golowkinsky,  Ann,  Pharm. 
111,252.) 

Ammonuhoxalate  of  Silver,  C*Ag*0',4NH',  or  Oxalate  of  Biammonr 
biat'gentanimonium,  C^,N*{  tt*,N*(H'Ag*)},  is  obtained  as  a  spongy  tame- 
fied  mass,  by  passing  dry  ammonia-gas  over  dry  oxalate  of  silver.  It  is 
easily  soluble,  has  an  alkaline  reaction,  and  is  decomposed  by  acids,  with 
separation  of  oxalate  of  silver.     (Souchay  &  Lenssen.) 

Souchay  &  Lenssen. 

2AgO 232    ....    62-37 

C^0« 72    ....     19-35 

4NH* 68     ....'    18-28     17*30 

372    ....  100-00 

Oxalate  of  silyer  does  not  form  doable  salts  with  the  alkaline  oxalates.  (Souchay 
&  Lenssen.) 

Sodio-platinovui  Oxalate.  C*PtNaO' +  4Aq.  —  Mistaken  by  DSbereiner 
for  platinoas  oxalate  (is,  170).  Obtained  by  treating  platinate  of  soda 
with  oxalic  acid.  The  bioxide  of  platinum  is  reduced,  with  effervescence, 
to  protoxide,  and  the  solution,  which  has  first  a  red,  then  a  violet,  and 
ultimately  a  deep  indigo-colour,  deposits  the  double  salt  in  dark  copper- 
coloured  needles.  The  first  crop  of  crystals  gave  by  analysts,  44'44  p.  c.  PtO, 
and  12-00  NaO,  the  formula  requiring  43*49  PtO,  and  12*60  NaO.  A  second  crop 
gsTe  more  soda  and  less  platinum.  —  The  salt  when  moist,  is  decomposed  by 
exposure  to  the  air.  It  dissolves  in  hot  water,  forming  a  greenish  solu- 
tion, which  becomes  blue  by  evaporation,  and  is  decolorized  by  hydro- 
chloric acid.  Insoluble  in  alcohol  and  in  ether.  (Souchay  &  Lenssen, 
Awn.  Fharm.  105, 256.) 


Page  165. 

lodacetic  Acid.     C*H«I0* 

Perkin  &  DuppA.    PhU,  Mag.  [4],  18,  54. 

Produced  as  an  ethyl-compound  by  the  action  of  iodide  of  potassium 
on  bromaoetate  of  ethyl  (xii,  534). 

C<BrHW,Cni«     +     KI     -     C<IH«0\C^H'     +     KBr. 
It  is  not  prodaoed  hy  the  action  of  chlorine  or  of  chloride  of  iodine  on  acetic  add. 

Preparation,      Bromacetate  of   ethyl,  diluted  with  three  times  its 
volume  of  alcohol,  is  mixed  with  an  equivalent  quantity  of  iodide  of 

VOL.  XIII.  2  M 
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pota^iom  in  fine  powder;  the  mixture  is  digested  for  about  two  bona,  at 
40^  in  the  dark;  the  alcohol  is  distilled  off^  after  the  liquid  has  been 
filtered  to  separate  the  bromide  of  potassiam;  and  the  residual  iodacetate 
of  ethyl  is  washed  with  water  to  separate  affy  remaining  bromide  of 
potassium. 

To  obtain  the  free  acid,  the  iodacetic  ether  is  first  conrerted  into  a 
baryta-salt  by  digestion  in  the  cold  with  hydrate  of  baryta;  the  exceai 
of  baryta  is  removed  by  carbonic  acid;  the  filtrate  carefully  evaporated 
and  allowed  to  crystallize  ;  the  crystals  of  iodacetate  of  baryta  are 
dissolved  in  water;  and  the  solution  is  decomposed  by  cautious  addition 
of  sulphuric  acid.  The  resulting  acid  liquid  concentrated  in  vacuo  over 
oil  of  vitriol,  yields  crystals  of  iodacetic  acid,  which  may  be  purified  by 
two  or  three  crystallizations. 

Properties.  Crystallizes  in  thin,  tough,  colourless,  rhombohedral  plates, 
which  when  pressed  together,  exihibit  the  aspect  of  mother-of-pearl.  It 
is  not  deliquescent,  ha-s  a  very  sour  taste,  melts  ai  b2°  with  slight 
decomposition,  and  solidifies  again  at  81*5°. 


4  C    

24 

....     12-84 
....      1-60 
....     68-42 
....     1714 

Perkin  &  Dnppa. 
12-83 

3  H    

3 

1-58 

67-89 

17-^0 

JL  ■■•••«••••■•■•■ 

SO  

127 

32 

C*H«IO*    ... 

186 

....  10000 

100-00 

lodftcetio  acid  is  decomposed  by  moist  oxide  of  silver,  in  th#  sane 
manner  as  bromacetio  acid  (xii,  583),  the  iodine  being  removed  and 
glyoolic  acid  formed : 

C<H'IO<     +     AgO     +     HO     «    Agl     +     C<fl<0«. 

Iodacetate  of  Ammonia  is  a  very  soluble,  crystaUiue,  oon-deU^esoiat 
salt.  —  The  potash-saU  exhibits  similar  properties. 

Iodacetate  of  Baryta  is  crystalline,  moderately  soluble  in  water,  aud 
precipitated  from  the  aqueous  solution  by  alcohol. 


4C.. 
2H.. 

I  .. 

Ba 
4  0... 


Perkin  &  Dappa 

240 

....       9-46 

9-81 

20 

....      0-78 

0-82 

127-0 

....     50-05 

49-63 

68-6 

....     2706 

26-90 

32-0 

....     12-65 

12-84 

C<H«IBaO* 253-6     ....  10000    10000 

The  lead-ealt  crystallizes  in  prisms,  but  is  difficult  to  obtain  pure,  as 
it  easily  splits  up  into  iodide  of  lead  aud  glycolic  acid.  Its  aqueoas 
solution  decomposed  by  sulphuretted  hydrogen,  yields  hydriodic  and 
glycolic  acids. 

Iodacetate  of  Ethyl  is  an  oily  liquid,  heavier  than  water,  and  having 
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.li  T^iy  irritating  odour.  lodaeetate  ofamyl  \b  also  oily  and  hearier  thai! 
water.  It  has  the  odoar  of  pears^  and  when  heated^  girefl  off  a  tapoar 
which  irritates  the  eyes  and  nose. 


Page  187. 

Bibromacetic  Acid.    C*H»Br«0*. 

PfiRKiir  ft  DuppA.     Chem.  See.  Qu,  /.  12^  1;  Ann,  Pharm.  110, 115. 

Formed,  together  with  monobromacetio  aoid,  when  a  mixtnre  of 
bromine  and  acetic  acid  is  exposed  to  light  (xii,  535).  To  obtain  it  in 
quantity,  monobromacetio  acid  is  exposed  to  the  action  of  bromine-vapour 
in  strong  sunshine.  Hydrobromic  acid  is  then  evolved,  and  bibromacetio 
acid  is  formed ;  the  product  may  be  freed  from  hydrobromic  acid  by 
passing  a  stream  of  dry  carbonic  acid  gas  through  it  at  1 20^ 

Colourless  inodorous  liquid  of  sp.  gr.  2*25.  It  was  once^  during  very 
cold  weather,  obtained  in  fine  needle-shaped  cryi^tals.  When  placed  on 
the  skin,  it  produces  painful  blisters  like  bums.  It  boils  between  225° 
and  230'',  but  cannot  be  distilled  without  decomposition. 

BibromoGeUae  of  Ammonia.  C*H(NH*)Br*0*  -f-  Aq.  —Obtained  by 
neutralizing  the  acid  with  ammonia,  and  leaving  the  solution  to  eva- 
porate, either  in  the  air  or  over  oil  of  vitriol  in  vacuo.  Forms  splendid 
crystals,  which  give  off  their  water  of  ci*ystallization  at  100°,  becoming 
at  the  same  time  white  and  opaque.  It  gave  by  analysis  620  p.  o; 
ntirogen,  the  formula  requiring  5*95  p.  c.  Heated  to  lOO"*  with  excess 
of  ammonia,  it  is  decomposed,  turning  brown  and  giving  off  volatile 
products,  the  nature  of  which  has  not  yet  been  determined.  It  dissolves 
readily  in  water,  alcohol,  and  ether. 

The  potashrsalt  forms  long,  highly  lustrons  needles,  containing  water 
of  crystiiUization,  and  very  soluble  in  water  and  alcohol. 

The  Uad-ialt  is  uncrystallizable,  very  soluble  in  water,  and  precipi- 
tated in  white  flocks  by  alcohol. 

The  mercuric'sodt  is  obtained  in  the  crystalline  state  by  adding  mer- 
curons  nitrate  to  bibromacetic  acid.  It  decomposes  at  100°,  like  the 
silver-salt. 

The  silver-salt,  obtained  by  adding  nitrate  of  silver  to  the  aqueous 
acid,  crystallizes  in  microscopic  needles. 

PerkfnftDuppa. 


4  C 

24 

....   7-38  

....  7-50 

H 

1 

....   0-30  

....  0-48 

Ag  

108 

....  33-23  

..  3300  ...  33-41  ....  33-37 

2  Br  

•  ••«..Ma...   JOw 

49-23  

..  49-26  ...  48*;5  ....  4902 

4  0 

32 

....   9-86  

C*HAgBi»0*  ........  325     ....  10000 

It  decomposes  at  1 00^,  in  contact  with  water,  yielding  bromide  of 
silver  and  hromoylycolic  acid : 

CHAgBM^     +     2H0     «     C*H?BrO«     +     AgBr. 

2  M  2 


532  ADDITIONS  TO  VOL.  IX. 

The  silver-salt  of  bromoglycolic  acid  heated  in  presence  of  water,  yields 
bromide  of  silver  and  an  acid  having  the  composition  C^H^O*. 

C^H»AgBrO«     +     2HO     -     C<H<0»     +     AgBr. 

BibromacetaU  of  Ethyl,  C*H(C*H»)Bi»0*j  is  easily  obtained  by  heating 
an  alcoholic  solution  of  the  acid  in  a  sealed  tube  for  an  hour  or  two.  Oa 
treating  the  contents  of  the  tube  with  water,  the  ether  separates  as  a  heavy 
oil,  which  must  be  repeatedly  washed  with  water,  and  then  dried  over  oil 
of  vitriol  in  vacuo;  this  treatment  does  not  howeTer,  quite  remoTe  the  free  acid. 
It  has  a  burning  taste  and  attacks  the  eyes  strongly.  It  is  for  the  moet 
part  decomposed  by  distillation;  also  by  contact  with  chloride  of  calcium. 
It  gave  by  analysis  19*43  p.  c.  carbon,  and  2*33  hydrogen,  the  formola 
requiring  19*51  C,  and  2*50  H. 

jBibromacdate  ofAmylf  obtained  like  the  ethyl-compound,  is  a  heavy 
oil,  having  an  aromatic  odour  like  that  of  acetate  of  amyl. 

Bihramacetamide.  C*H»Br»NO»  =  N,H»,OHBr*0*.  —  Produced  by 
the  action  of  ammonia  on  blbromacetate  of  ethyl: 

C*HBr«OS(>H«     +     NH8     «.     C^H«02     +     N.H»,C<HBr«09. 

Perkin  &  Duppa. 

4C 24  ....  11-05     ....     11-53 

3H     3  ....  1*38     ....       1-49 

2  Br    160  ....  73-73     .  .     73-97 

N     14  ....  6-45     6*84     ....                  ....     6*55 

2  0 16  ....      7-37 

C*H»Br«NO« 217    ....  100-00 


Bromide  of  Bromethylene.    C*lPBr,Br«. 

When  bromethylene  (the  so-called  bromide  of  acetyl)  C*H«Br  (viii,  366), 
is  placed  in  a  long-necked  flask,  surrounded  with  a  freezing  miztnre,  and 
bromine  added  by  small  portions,  combination  takes  place  with  great 
energy,  each  addition  of  bromine  being  attended  with  a  hissing  noiae. 
The  heavy  liquid  thus  produced  is  to  be  washed,  first  with  alkaline,  then 
with  pure  water,  and  dried  over  chloride  of  calcium.  It  distils  above 
ISO'',  in  the  form  of  a  colourless  liquid,  which  smells  like  chloroform. 
The  rectified  product  has  a  density  of  2*620  at  23%  boils  at  186*5%  and 
contains : 

Wurtx. 

4  C 24    ^..      8-59    9-10 

3H 3    ....      112    1-15 

3  Br     240    ....     8989 


C*H»Br» 267    ....  100-00 

(Wurtf,  N,  Ann,  Chim.  Phy$.  51,  84.) 
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Chloracetene.   c*H»ci. 

T.  Harnitz-Harnitzky.      Compt,  rend.  48,  649.     Ann.  Fharm.  Ill, 
192. 

Produced  by  the  action  of  phosgene  gas  on  aldehyde : 

C<H<0»     +     2C0C1     «     C*H5Cl     +     HCl     +     2C0» 

When  phosgene  gas  is  introdaoed  into  a  vessel  containing  Tupour  of 
aldehyde,  an  abandant  erohition  of  hydrochloric  acid  takes  place;  and 
if  the  gaseous  products  are  passed  into  a  receiver  which  is  kept  very 
cold,  chloracetene  condenses  in  the  form  of  a  liquid  which  soon  solidifies 
In  elongated  laminae.  It  melts  again  at  0°  and  boils  at  45°,  Vapour* 
density  (determined  at  100'')  =  2  1887. 

Vol.  Densitj. 

C-Tapoor ....    4    1*6640 

H-gai       ....    3    ... 0-2079 

Cl-gas      ....     1     2*4543 


4C  

24*0    ....    38*46 

Harnitzky. 
37-88 

3  H  

•  ■■*«           tj  w                       40& 

4-85 

CI 

35-5    ....     56-73    .. 

57-16 

C*H»C1 62-5    ....  100-00    99-89  Vapour     ....    2    4*3262 

1     21631 

Isomeric  or  probably  identical  with  the  compound  which  has  been  variously  desig- 
nated as  chloride  qf  acetyl,  chloride  of  acetoeyl,  chloride  qf  aceioeum^  chloride  qf 
vinyl,  chloride  qf  aldehydene,  chtorethylenct  chlorethoee  {ix,  191). — Its  formation 
from  aldehyde  by  the  action  of  phosgene,  tends  to  show  that  the  rational  formula  of 
aldehyde  is  C^H^H.O'  rather  than  Cm^OSjH. 

Chloracetene  sinks  in  water,  assumes  a  buttery  consistence,  and  finally 
dissolves,  with  rise  of  temperature  and  decomposition,  yielding  a  solution 
which  contains  aldehyde  and  hydrochloric  acid: 

C<H3C1     +     2H0     -     C<H*0«     +     HCl 

Heated  to  100°  in  a  sealed  tube  with  benzoate  of  baryta,  it  forms 
cinnamic  acid,  which  may  be  extracted  by  ether  and  obtained  in  crystals 
by  evaporation: 

C*HSC1     +     C"H«BaO<     -     BaCl     +     CWH«CH 

As  benxoie  acic  and  cinnamic  acid  differ  by  C^H',  it  is  probable  that  palmitic  acid 
CH'^O^  ma  J  in  like  manner  be  oonyerted  into  oleic  acid  CH^O^  and  generally,  that 
the  acids  of  the  series  C'^H^O^  may,  by  the  action  of  chloracetene,  be  oonTcrted  into 
acids  of  the  series  C2°H2»-«0*,    (Hamitzky.) 
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Chloral.  From  experiments  made  by  Kyburg  {Ann.  Fharm.  106, 
253),  it  appears  that  chloral  exhibits  the  following  reactions  analogous 
to  those  of  aldehyde.  —  1 .  It  forms  with  ammonia  a  compound  which 
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rednces  silver,  and  from  which  sulphuretted  hydrogen  throws  down  % 
sulphur  compound  probably  allied  to  thialdine  (ix,  313).  —  2.  Its  aqneouB 
solution  yields,  with  sulphuretted  hydrogen,  a  compound  analogous  to 
ordinary  mercaptan.  -^  3.  It  iorms  crystalline  compounds  with  the 
bisulphites  of  soda  and  ammonia.. —  4.  With  hydrocyanic  acid  and 
hydrochloric  acid^  it  yields  an  acid  resembling  lactic  acid. 
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Chloralide.  C»«H*CTO«.  --  According  to  Kekul6  (Am.  Phamu  105, 
803)9  chloralide  is  obtained  in  greatest  abundance  by  heatin?  chloral 
which  has  been  once  distiiled  over  ordinary  oil  of  vitriol,  with  fumiog 
sulphuric  acid,  till  sulphurous  acid  begins  to  appear  amongst  the  gaseous 
producU  of  decomposition  (hydrochloric  acid  and  carbonic  oxide): 

SC^HCIW     +     2H0     =     CMH«ClKy»     +     3HC1     +     2CO. 

As  the  liquid  cools,  the  oily  layer  which  floats  on  the  sulphuric  acid, 

solidifies  in  crystals,  which  by  recrystallization  from  alcohol  ji^d  pure 

chloralide. 

KeknU. 

10  0  60  ....  18-68  18-64 

2H  2  ....  0-62  0-72 

6  CI  213  ....  65-94  65*84     ...     6615 

6  0  48  ....  14-86 

CWH^CIW  .......  323    ....  100-00 

The  analysis  agrees  better,  on  the  whole,  with  the  formula  above  given  (Stadder's), 
than  with  Gmelin's  formuU  C^HSCl^G*,  requiring  17*98  C,  0*75  H»  and  66-29  01,  or 
with  Gerhardt'i,  C^^HSCI^Qs,  which  requires  18*58  C,  0*77  H.  and  64-13  CI. 

According  to  St&deler,  the  first  product  of  the  action  of  snlphnrio 
acid  upon  chloral,  is  insoluble  chloral  (OHC1*0')*;  and  this  oompoand  is 
afterwards  resolved  into  chloralide  and  chloroform,  CHCl*  (or  its  pro- 
ducts of  decomposition,  hydrochloric  acid  and  chloride  of  carbon), 
according  to  the  equation: 

CMH»C1»0«     «     C«>H2C1«0*     +     HCl     +     OC\^ 

The  evolution  of  carbonic  oxide  observed  by  Kekul6  in  the  preparation 
of  chloralide,  is  regarded  bv  Stadeler  as  proceeding  from  a  secondary 
decomposition  of  chloral  into  carbonic  oxide  and  chloroform^  or  its 
products  of  decomposition. 
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Action  of  Chhrine  on  Acetic  Ether,  —  According  to  Schillcrup  {Ann,  Pkarm,  HI 
129>,  when  chlorine  is  passed  to  saturation  through  acetic  ether  (boiling  at  74°)  in  the 
shade,  first  at  the  atmospheric  temperature  and  a^erwards  at  100^,  the  chief  prudocti 
obtained  are  mono-,  bi-,  and  ter-cblorinated  acetic  ether,  which  however  cannot  be 
separated  by  fractional  distillation.  If  the  acetic  ether  contains  alcohol,  bichloraceul 
and  terchloracetal  are  likewise  formed  (p.  477). 
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AfieUmt4^,  C'H*NO*,  may  be  obtained  bj  heating  an  intimate 
mixtare  of  1  At*  fuaed  acetate  of  soda  and  1  At.  eal-ammoniac : 

C*H>NaO«     +     NH*a     -     C*H»NO«     +     2HO     +     NaCl. 

The  miztore  foses  and  soon  gires  off  a  thick  oily  liqnid,  which  solidifies 
in  the  neck  of  the  retort  and  in  the  receiver,  and  when  freed  from  water 
by  evaporation  and  rectified,  yields  pnre  acetamide.  Nitrogen  by  analysii 
23*7  p.  c.  by  calculation  23' 9. 

A  mixture  of  beozoate  of  soda  and  chloride  of  ammoniam  simiLarljr 
treated  yields  beuzamide. 

The  iodides  of  tetrethylinm  and  tetramethylinm  heated  with  acetate  of  Boda,  do  not 
yidd  the  componnd  amides  C<(U«£t)N03and  C^(USMe)N02.  With  iodide  of  tetretbyUnm 
the  decomposition  is : 

N(C*H»)*I     +     C«H»NaO*     -     C<H»{C«H»)()«     +     N(C«H*^     +     Nal 

(Fetsmo,  A»n  Pharp^  107,  331.) 


HyirUkhraU  of  Aeediamtne,  C«H«N*,HC1  (xii,  546),  whieh  is 
obtained  in  i^reat  abundance  by  heating  faydrochlorate  of  acetamide  in 
a  stream  of  dry  hydrochloric  acid  gas, — is  resolved  by  the  action  of 
nitrite  of  silveri  into  acetate  of  ammonia  and  free  nitrogen.  (Petersen, 
loo.  cU.) 

C«H«N«,Ha     +     NO*A|     -     C*H»(NQ*;0*     +     2N     +     AgPl 
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Ozamic  Acid. 

p.  J.  Eng8TR5m.    J.  pr.  Chem.  68,  433. 

The  potash-salt  of  this  acid  may  be  prepared  by  heating  crystallized 
oxalate  of  potash  and  ammonia  to  230"",  tUl  the  mass  which  softens  at 
first,  again  becomes  solid: 

C<K(NH<)0»        -         2H0         =        C*H*KNO« 


Oxalate  of  potash  Oxamate  of  potash, 

and  ammonia. 

The  brownish  aqueous  solution  of  the  residue  treated  with  chloride 
of  barium,  yields  a  precipitate  of  oxamate  of  baryta;  and  by  iliesolviug 
this  precipitate  in  boiling  water  (any  undecomposed  oxalic  acid  then 
remaining  undissolved  as  oxalate  of  baryta),  and  decomposing  tbe  solu- 
tion with  yarions  soluble  sulphates,  the  corresponding  salts  of  oxamic 
acid  are  obtained. 
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OxamaU  of  Ammonia,  C*H*(NH*)NO',  cryetalliies  from  a  hot  eola- 
tion in  anhydrous  prisms;  from  a  cold  solution  in  granules  coneisting  of 
C*H»(KH*)N0H3Aq.  A  salt  with  2  At  water  appears  also  to  exist. 
—  The  anhydrous  salt  crystallizes  according  to  S^narmont  {Jahraber.  d. 
€hem.  1857>  296)  in  prisms  belonging  to  the  oblique  prismatic  (mono- 
dinometric)  system,  ooP  .  (aoP2)  .  xPoo.Px  .oP.  The  clinodiagon^ 
is  to  the  orthodiagonal  as  0*6489  :  1.  Inclination  of  the  clinodiagonal 
to  the  principal  axis  =  64^  23'j  oo  P  :  »  P  in  the  principal  section  of  the 
clinodiagonal  =  11 O*"  20';  («>P2)  :  («P2)  in  the  same  section  = 
81^2';  oP  :  ooP=  111^55'. 

OxamaU  of  Pota$h  separates  from  concentrated  solutions  in  long  silky 
needles  C*H'KNO'  +  2Aq.  which  give  off  their  water  at  100^,  are  Tcrj 
soluble  in  water^  less  soluble  in  alcohol. 

Oxamate  of  Soda  was  obtained  in  groups  of  mlcroscopio  prisms  which 
effloresced  readily,  and  after  pressure  between  paper,  exhibited  the  com- 
position C^H'NaNO*  •*-  Aq  (7'5  p  c.  water).  When  crystallized  from 
concentrated  solutions  however,  it  contained  only  2*3  p.  c.  water ;  by 
spontaneous  evaporation,  it  crystallized  with  10*8  p.  o.  water  correspond- 
ing to  the  formula  2C*H«NaN0»  +  3Aq. 

Oxamate  of  Baryta  forms  four-sided  prisms  C*H*BaNO*  -I-  SAq, 
which  are  permanent  at  ordinary  temperatures,  but  give  off  their  water 
at  210^.  The  anhydrous  salt  dissolves  in  537  pts.  of  water  at  13^  and 
in  25-6  pts.  at  100°. 

Oxamate  of  Lime  forms  microscopic  quadratic  prisms  C^H-CaNO* 
-I-  4Aq  which  give  off  nearly  all  their  water  at  100^  The  anhydrous 
salt  dissolves  in  638  pts.  of  water  at  13^  and  in  24*6  pts.  of  boiling 
water. 

Oxamate  of  Magnesia,  C*fl*MgNO*  +  3Aq,  forms  small  granules 
composed  of  slender  needles,  which  dissolve  in  54*7  pts.  of  water  at  14"", 
and  in  4*98  pts.  of  boiling  water. 


Page  262. 

Oxamide.  —  Oxamide  mixed  with  10  times  its  weight  of  dehydrated 
glycerin  remains  unaltered  when  heated  to  100^  —  120°,  but  at  about 
180°  it  yields  a  sublimate  of  pure  carbonate  of  ammonia.  —  When 
heated  by  itself,  it  sustains  a  heat  of  180^  without  decomposition. — 
Heated  with  anhydrotis  phospho?^  acid,  it  gives  off  cyanoo^en  gas  together 
with  carbonic  acid  and  carbonic  oxide.  With  a  mixture  of  1  pt.  oxamide 
and  8  pts.  or  more  of  phosphoric  anhydride,  the  decomposition  is  attended 
with  blackening  and  intumescence.  The  evolution  of  gas  begins  be- 
tween 120°  and  180°,  and  is  tolerably  brisk  and  regular  between  150° 
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and  160^*  Witb  8  pts.  phosphoric  anhydride,  the  gaseons  mixture  con- 
sists of  82*7  vol.  cjanogen,  61  vol.  carbonic  oxide  and  11*2  vol.  carbonic 
acid;  Tvith  16  pts.  of  phosphoric  anhydride,  the  gaseous  mixture  contains 
71-2  vol.  C»N,  91  CO  and  19-7  CO'.  — When  1  pt.  oxamide  is  heated 
with  12  pts.  of  fused  and  pulverized  chloride  of  zinc,  the  action  begins 
between  260°  and  270°  ;  and  the  mixture  melts  and  gives  olT  a  gas  con- 
taining 75-5  vol.  C0»  to  22-9  vol.  CO  and  1-6  vol.  C"N.  (Bertagnini, 
Cimento  5,  55;  Ann.  Fharm.  104,  175.) 

Oxamide  heated  with  absolute  alcohol  to  210°  —  220°  for  several 
days  in  a  sealed  tube,  is  gradually  converted  into  solid  crystals,  having 
the  form  of  rectangular  prisms,  with  octohedral  bevelling,  oblique  stria- 
tion,  and  octohedral  cleavage.  Neither  oxalic  acid  nor  oxametbylane  is 
produced;  but  ammonia  is  eliminated  and  probably  oxalate  of  ethyl  is 
formed.     (Geuther) 

Oxamide  is  sparingly  soluble  in  boiling  water,  and  the  solubility  is 
increased  by  the  addition  of  chloride  of  calcium  or  neutral  oxalate  of 
potash.  The  solution  when  gradually  cooled,  deposits  pure  oxamide 
in  long,  interlaced  needles.     (A.  Geuther,  Ann,  Fhann,  109,  72.) 
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Uretkane.  —  According  to  Cloez  (Ann,  Fharm.  104,  32),  alcohol 
which  has  been  several  times  used  for  the  recrystallization  of  crude 
cyanate  of  potash,  contains  nrethane.  A  quantity  of  this  alcoholic 
mother- liquor,  after  being  freed  by  distillation  from  the  volatile  portion, 
separated  into  two  layers,  the  lower  of  which  was  a  solution  of  sesqui- 
carbonate  of  potash,  while  the  upper  yielded,  on  cooling,  crystals  of 
nrethane.  To  explain  the  formation  of  urethane  under  these  circum- 
stances, Cloez  supposes  that  ammonia  and  bicarbonate  of  potash  are 
first  produced  by  the  action  of  the  aqueous  alcohol  on  the  cyanate  of 
potash;  that,  when  the  liquid  is  heated,  the  bicarbonate  gives  op  carbonic 
acid,  which  at  the  moment  of  liberation  forms  carbonate  of  ethyl;  and 
that  this  ether  is  converted  into  urethane  (carbamate  of  ethyl)  by  the 

ammonia.  EzperimeDts  made  to  ascertain  whether  carbonic  ether  is  produced  by 
heating  bicarbonate  of  potash  with  alcohol  in  sealed  tubes  yielded  no  result,  as  the 
tubes  always  burst. 

Urethane  is  also  produced,  together  with  chloride  of  ammonium, 

when  a  solution  of  chloride  of  cyanogen  in  anhydrous  ether  is  left  to 

itself  for  a  month  at  ordinary  temperatures.    (Cloez.) 
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BiethyUtLvea.  C«»N»H*«0«  =  C«N«H»,(C*H«)«0*  =  W(poyYi\Cm^)\ 
—  This  compound  is  formed,  together  with  cyanate  of  ethyl,  by  the  dry 
distillation  of  the  oily  body  C**H"N'0*,  prodnced  by  boiling  cyanurate 
of  ethyl  with  baryta-water  (p.        ). 

C«H>7N»0<    -    C»H"NK)»0»+     C«H»NO* 
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After  repeated  dislillation  and  crjatallization  from  anfcydrous  ether^  it 
forms  long  priBms  which  melt  at  106''  and  distil  without  deeompositioo  ai 
about  250". 

Habich  k  Limpricbt. 

IOC  60    ....    617    51-3 

12  H  la    ....    10-3    10-5 

2  N  28    ....    241 

2  O  16    ....     13-9 

CWH^NW    116    ....  1000 

Heated  with  potash-lej  or  hydrate  of  lime,  it  isreeolred  into  earbonie 
acid  and  ethylamine  : 

CWH'WO*     +     2HO     -     2CO»     +     aOH^N 

In  dry  hydrochloric  acid  gas,  it  changes  into  a  yiscid  mass,  which  is  re* 
eulved  by  distillation  into  hydrochlorate  of  ethylamine^  and  hydrochlorate 
of  cyanic  ether  (propionitrile): 

CiOHWN»0«     +     2HC1     «     C«H7N,HC1     +     C«H»NO».Ha 

The  same  prodncts  are  obtained,  together  with  others,  by  the  action  of 
chlorine  oi^  biethyl-urea.  (Habich  &  Limpricht,  Ann.  Pharm.  109, 
105.) 
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Allyl-compounds. 

Bebthelot  &  Db  Luca.    N.  Ann,  Chim,  Phy».  48^  257;  •14,  495;  48, 

286 ;  abstr.  Gompt.  rend,  42,  288. 
ZiNXN.     Ann.  Pkarm.  95,  128  ;  96,  361. 
Cahours  &  HoPMAMN.   Phil.  Trans,,  1857,  555;  Ann.  Pharm.  102,  285; 

abstr.  Proe.  Eoy,  8oc,  8,  511 ;  Chem.  Soc.  Qu.  J.  10,  816. 

Allyl  C»H*»  =  C«H»,C«H".  —  Obtained  by  the  action  of  sodinm  on 
iodide  of  allyl  (iodopropylene)  or  on  bibromide  of  allyl.  — 100  grammes 
of  the  iodide  and  40  or  50  grammes  of  sodium  well  purified  from  rock-oil, 
are  gently  heated  for  about  2  hours  in  a  small  flask  provided  with  a 
condensing  tube,  so  that  the  liquid  which  volatilizes  may  flow  back 
a^aiu,  and  the  product  is  then  distilled,  whereupon  allyl  condenses  in 
the  receiver  to  the  amount  of  15  or  'JO  grammes.  On  redistilling  th^ 
product  nearly  the  whole  passes  over  at  59 ^  Care  must  be  taken  in  the 
firii>t  distillation  not  to  allow  the  heat  to  rise  too  high,  because  the  sodium 
then  unites  with  the  organic  matter,  forming  a  compound  which  is  easily 
destroyed  by  heat.     (Berthelot  &  De  Luca.) 
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AMyji  is  a  very  rolaiile  liquid  having  a  pecnliaf,  ejtiidreai,  penetra- 
ilDK  0do^ry  like  that  of  horse-radiefa.  Sp.  gr.  0*684  at  l^".  Boiling 
point  59^     Vapoor-deoflitj  2.92.     Burns  with  a  very  bright  iame. 

B.  &.  L.  Vol.        Density. 

12  C  72    ....    87-8     87-2  C-Tapour  12    ....    4*9920 

10  H 10    ....     12-2     19-2  H.gas        10    ....     66930 

C»H»    82    ....  100-0    99-7  Allyl-vapour 2    ....    5-6850 

1    ....    2-8925 

Ally]  mixes  with  oU  of  vitriol,  producing  considerable  rise  of  tempera* 
tore  ;  if  however  the  mixture  be  kept  cool,  the  mass  scarcely  becomes 
coloured,  but  after  some  hours,  a  considerable  portion  of  the  hydrocarbon 
floats  on  the  surface.  —  Fuming  nitric  acid  changes  allyl  into  a  liquid 
neutral  nitro-compound,  soluble  in  ether,  and  decorapo«$ed  by  heat.  — 
Hydrochltn^  acid  gas  is  not  sensibly  absorbed  by  allyl,  even  after  several 
days.  ■—  With  chlorine,  it  gives  off  hydrochloric  acid  and  forms  a  liquid 
heavier  than  water. 

Allyl  unites  readily  with  iodine  and  bromine,  forming  the  compounds 
C«H»P  and  C«H*Br».    (Berthebt  &  De  Luca.) 

Oxide  of  Allyl  C«H»0  or  rather  (C«H»)*0«.  —  Allylic  Ether-  — 
Exists  in  small  quantity  in  oil  of  garlic  (ix,  363).  —  Produced  by  the 
action  of  iodide  of  allyl  on  allylate  of  potassium  : 

CPWKO^     +     C«H»I     =     KI     +     (CCH«)20«; 

also  by  the  action  of  iodide  of  allyl  on  mercuric  oxide  or  silver- oxide  : 

2C»H«I     +     2A«0     •     2AgI     +     C»H»0O» 

It  is  a  colourless,  mobile,  very  volatile  liqnid,  lighter  than  water,  and 
insoluble  therein,  and  bears  considerable  resemblance  to  common  ether. 
Boils  at  82^  (Cahours  &  Hofroann)  ;  between  S5''  and  87^  (Berthelot  & 
De  Luca.)  —  With  oil  of  vitriol,  it  forms  an  acid  the  baryta-salt  of 
which  is  soluble  :  if  however  the  liquids  be  too  quickly  mixed, 
carbonization  takes  place  attended  with  explosion.  —  Nitric  acid  con- 
verts the  ether  into  a  nitro-com pound,  heavier  than  water.  Iodide  of 
phosphorus  converts  it  into  iodide  of  allyl.  Heated  with  butyric  acid 
to  250°,  it  yields  a  small  quantity  of  bntyrate  of  allyl.  (Berthelot  & 
De  Lttca.) 

EthyhaUyl-ether,  OH^C^H',0',  is  produced  in  like  manner  by 
treating  allylate  of  potassium  with  iodide  of  ethyl,  or  ethyl  ate  of  potas- 
sium with  iodide  of  allyl.  It  is  a  colourless  aromatic  liquid  boiling  at 
64°.     (Cahours  &,  Hofmann.) 

Similarly,  by  treating  iodide  of  allyl  with  methylate,  amylate  and 

phenylate  of  potassium,  the  compounds  ^,[19  >  0^  &c.,  are  produced. 
(Cahours  &  Hofmann.) 
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AUyl'dlcchol.  OHH)»s=C»H»,H,0*.  ffydraie  qf  Allyl,  H^draied  (Mde  q/ 
allyl.  —  Produced  bj  the  action  of  ammonia  on  oxalate  of  alljl,  oxamide 
being  formed  at  the  same  time.     (Cahoars  &  Hofmann.) 

C^(C«H*)508        +        2NH»        -        C<N3H*0*        +        2C«H«0« 


Oxalate  of  allyl.  Oxamide.  Allyl-aloohoL 

Apparently  also  by  distilling  benzoate  or  acetate  of  allyl  with  potash. 
(Zinin,  Ann,  Fhrntn.  96,362).  —  To  prepare  it,  dry  ammonia  gas  is 
passed  into  oxalate  of  allyl,  whereupon  the  whole  solidifies  to  a  mass  of 
oxamide  containing  the  alcohol  mechanically  enclosed.  The  alcohol 
may  then  be  separated  by  distillation,  and  freed  from  traces  of  ammoni* 
and  water  by  rectification  over  dry  sulphate  of  copper. 

Properties.    Colourless  mobile  liquid,  having  a  peculiar,   pangen^ 

but  not  unpleasant  odour,  slightly  resembling  the  odours  of  common 

alcohol  and  oil  of  mustard.     Its  taste  is  spirituous  and  burning.     Boils 

at  103   (or  according  to  anotlier  determination  by  Hofmann,  at  93*^;  but  tiie  former 
agrees  best  with  the  differences  generally  obserred  between  corresponding  ethyl-  and 

allyl-compoiinds).  It  is  very  inflammable  and  bums  with  a  brighter 
flame  than  common  alcohol. 

Cahours  &  Hofmann. 

6C     36    ....     62.07    62*08 

6H    6     ....     10-34     10-43 

2  0     16     ....     27-59     27-49 

C«H802 58    ....  100-00    lOO'OO 

Isomeric  with  acetone  and  propylic  aldehyde. 

Decomponliom,  ] .  Allyl-alcohol  is  easily  altered  by  oxidizing  agents, 
A  mixture  of  sulphuric  acid  and  chromate  of  potash,  rapidly  converts  it 
into  acroleine  and  acrylic  acid  (ix,  365,  369).  —  The  same  change  is  pro- 
duced by  the  agency  of  platinum-black.  — -  2.  Anhydrous  phosphoric  acid 
strongly  attacks  allyl-alcohol  at  a  gentle  heat,  eliminating  a  colourless 
inflammable  gas,  probably  C^H*. —  3.  OH  of  vitriol  converts  allyl-alcohol 
into  allyi-sulphurio  acid,  which  forms  soluble  and  crystal lizable  salts 
with  baryta,  strontia,  and  oxide  of  lead.  —  4.  With  poUuih  and  bisulphide 
of  carboUy  it  forms  allylxanthate  of  potassium,  which  crystallises  ia 
beautiful  yellow  needles.  —  5.  Distilled  with  chloride,  bromide,  or  iodide 
of  phospliortu,  it  yields  chloride,  bromide,  or  iodide  of  allyl.  —  6.  Fotas- 
eium  decomposes  it,  eliminating  hydrogen  and  forming  allylate  of  potas* 
sium,  C«H*KO'.     (Cahours  &  Hofmann.) 

Combinaiions.  AUyl-aloohol  mixes  in  all  proportions  with  water^ 
common  alcohol,  and  common  ether.    (Cahours  ^  Hofmann). 

Sulphide  of  Allyl  C»H»S»  =  (C«H»)«S*.  —Constitutes  the  essential 
part  of  volatile  oil  of  garlic  (ix,  372).  —  Produced  artificially  by  cautiously 
dropping  iodide  of  allyl  into  a  concentrated  alcoholic  solution  of  mono- 
sulphide  of  potassium.  The  liquid  becomes  very  hot,  and  yields  an 
abuudant  crystalline  deposit  of  iodide  of  potassium.  As  soon  as  the  action 
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is  over,  a  slight  excess  of  sulphide  of  potassiam  is  to  bo  added,  and  the 
whole  mixed  with  water.  Salphide  of  ally!  then  rises  to  the  surface,  as 
a  light,  transparent,  yellowish  oil,  possessing  in  a  high  degree  the  odour 
of  garlio-oil.  By  rectification  it  becomes  colourless,  and  then  boils 
at  140^ 


12  C     

10  H    

2  S     

72 

10 

32 

Cahoura  &  Hofmann. 

....    63-16    63-3 

....      8-78    8-9 

....    2806 

C"H«>S«  

98 

....  100-00 

Artificial  sulphide  of  allyl  forms  compounds  with  nitrate  of  silver, 
chloride  of  mercury,  and  bichloride  of  platinum,  exactly  like  those  pro- 
duced by  the  natural  oiL     (Cahours  &  Hofmann). 

AllyUmercaptan.  C^H'S*  =  C*H»,H;S'.  —  Sulphide  of  Allyl  and  Hydros 
gniy  Hydroftulphate  of  Allyl ^  Sulphydrate  Q/'.4//y/.  —  Produced  by  the  action  of 
iodide  of  allyl  on  sulphydrate  of  potassium: 

C«H»I     +     KHS8     -     KI     +     C^HSH»,S2 

It  is  a  volatile  oily  liqnid,  having  an  odour  like  that  of  the  preceding 
compound,  but  more  ethereal.  Bears  considerable  resemblance  to  ethyl- 
mercaptan.     Boils  at  90^. 

Cahoars  &  Hofmann. 

...    48-65     48-86    ....     48-71 

....      8-11     8-23    ....      8-30 

...    43*24 


6C   

.    .    36 

6  H  

0 

2S    

32 

C«H«S» 74    ....  100-00 

Allylmercaptan  acts  energetically  on  mercnric  oxide,  forming  a  com- 
ponnd  (C^H'HgS')^  which  dissolves  in  boiling  alcohol,  and  separates  on 
cooling,  in  scales  having  a  strong  mother-of-pearl  lustre.  (Cahours  & 
Hofmann.) 

Iodide  of  Allyl.  C'H*I . — Allylhydriodic  ether,  lodopropylene.~^]^Todncei 
by  the  action  of  biniodide  of  phosphorus  on  glycerin.  (Berthelot  &  Do 
Luca,  see  ix,  427.) 

Biniodide  of  AUyt  CH'P.  Obtained  by  dissolving  6  or  7  pts.  of 
iodine  in  1  pt.  of  allyl  gently  heated.  The  mixture  liquefies  at  first, 
but  in  a  few  minutes  oecomes  solid;  it  is  then  triturated  with  aqueous 
potash,  to  remove  the  excess  of  iodine,  and  crystallized  from  boiling 
ether.  —  It  is  colourless  when  first  prepared,  but  is  rapidly  coloured  by 
exposure  to  light.    Smells  like  iodide  of  ethylene. 


6C  

■..      36 

5 

...     252 

....    12-2 
....      1-7 
....    86'1 

Beithelot&DeLaca. 
12*3 

5  H , 

1-7 

2  1    

85-6 

C«H»P 

...    293 

....  100*0 

»■...<•.      V2F  3 
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This  compoand  nselts  at  a  temperatnre  above  100°^  forming  abea^y 
liqaidy  which  is  decomposed  by  a  stronger  heat,  yielding  iodine,  carbo- 
naceous matter,  and  a  very  heavy,  neutral,  volatile  liquid,  insoluble  in 
potash.     (This  liquid  is  DOt  C^H^I :  for»  when  treated  with  mercvfy  and  hydrochloric 

acid,  it  does  not  yield  propylene  [ix,  427) Biniodide  of  allyl  is  decomposed 

when  heated  with  sodium,  but  does  not  yield  definite  products,  perhaps 
in  consequence  of  the  high  temperature  required  to  melt  it.  —  It  is  hot 
very  slightly  decomposed  by  aqueous  potash,  but  alcoholic  potash  decom- 
poses it  readily,  when  heated  with  it,  forming  a  product  which  smells 
like  allyl.  —  Biniodide  of  allyl,  heated  with  a  mixture  of  faming  hydro- 
chloric acid  and  mercury,  is  but  very  slightly  attacked,  and  does  not  give 
off  any  appreciable  quantity  of  gas,  whereas  the  compound  C*H^I,  yields 

when  thus  treated,  abundance  of  propolene  gas.  From  these  differvnces  of 
action,  Berthelot  &  De  Luca  infer  that  the  body  C^H^I,  does  not  contain  the  same  radical 
as  C^H'P;  further,  that  since  the  latter  can  be  produced  by  the  direct  union  of  iodine 
and  allyl,  whereas  the  former  cannot,  C*H*P  is  the  true  iodide  of  allyl,  while  C*H*I, 
is  a  body  of  totally  different  molecular  constitution.  It  does  not  appear  possible  to 
produce  either  of  fhese  compounds  directly  from  the  other.  The  body  left  wlfen  C*H*P 
is  decomposed  by  heat,  is  not  identical  with  iodopropylene  (vid.  sup.),  and  on  the  other 
hand,  iodopropylene  is  capable  of  dissolving  a  considerable  quantity  of  free  iodine ;  but 
the  iodine  thus  dissolved  is  easily  remored  by  the  action  of  cold  potaah.  (Berthelot 
&  De  Luca.)  —  Notwithstanding  these  circumstances,  however,  it  is  certain  that  the 
compound  C^H^I  is  related  to  oxalate  of  allyl  and  allyKc  alcohol,  in  the  same  manner  as 
CH^I  (iodide  of  ethyl)  is  related  to  oxalate  of  ethyl  and  ethylic  alcohol,  the  series  of 
processes  by  which  each  of  these  iodides  is  converted  into  the  corre^ndiqg  aloohor, 
being  indeed  exactly  analogous. 

Bihromide  of  Allyl,  C*H*Br*.  —  Bromine  unites  with  aliyl,  producing 
considerable  evolution  of  heat;  and  if  the  action  be  moderated  by  cooling 
and  the  potash  added  as  soon  as  the  liquid  begins  to  exhibit  the  colour 
of  bromine  and  give  off  hydrobromic  acid,  the  liquid  soon  solidifies  iu 
a  crystalline  mass ;  and  if  this  mass  be  strongly  pressed,  then  dissolved 
in  ether,  and  the  solution  left  to  evaporate,  crystals  of  bibromide  of  allyl 
are  obtained,  which  may  be  purified  by  compression  and  recrystallization 
from  ether.  —  They  are  white,  and  have  an  odour  like  that  of  bibromide 
of  ethylene,  but  fainter.  The  compound  is  very  soluble  in  ether^  but 
insoluble  in  water.  It  melts  at  37^  and  if  the  fusion  is  incomplete, 
solidities  at  the  same  temperature;  but  if  completely  melted,  it  does  not 
resume  the  solid  state  till  cooled  several  degrees  lower.  It  may  even 
remain  liquid  at  6°,  and  exhibits  considerable  rise  of  temperature  at  the 
moment  of  solidification.  —  It  is  volatile  without  decomposition.  — 
Heated  with  sodium,  it  is  decomposed  and  yields  allyl.  (Berthelot  k 
De  Luca.) 


6C 
5H 
2  Br 


B^helof&DeLiica. 

36 

•«•« 

17-9 

18-4 

5 

•  ••* 

25 

2-4 

160 

■  •  •  ■ 

79.6 

78-9 

C«H»Br» 201     ....  1000 99*7 

Terhromide  of  Allyl.  C®H*Br*.  —  Obtained  by  gradually  adding 
S  pts.  of  bromine  to  2  pts.  of  iodide  of  allyl,  C*H*I,  cooled  in  a  freezing 
mixture;  leaving  the  liquid  to  stsnd  till  the  next  day;  then  washing  the 
liquid  separated  from  crystallized  iodine  with  alk.'iline  and  afterwards 
with  pure  water;  dehydrating;  distilling  (whereupon  it  turns  brown,  and 
gives  off  iodine* vapours);  again  washing  and  distilling  that  which  has 
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pftsaed  over;  collecting  apart  that  wbich  distils  between  210°  and  220°; 
cooling  tbe  purple-red  liquid  thus  obtained  to  0°,  whereupon  it  solidifies 
in  tbe  crystalline  state ;  removing  the  red  motber-liqnor ;  and  lastljr^ 
fusing  and  again  rectifying  the  product.  (A.  Wurtz,  N.  Ann.  Chim. 
Fhys.  51,  91.) 

Colourless  neutral  liquid,  having  a  not  unpleasant  odour.  Sp.  gr. 
2*436  at  23.  Solidifies  below  10°  (by  slow  cooling,  it  yields  shining 
prisms  wbich  melt  at  16°).  Boils  between  217°  and  21B°.  Alcoholic 
potash  converts  it  into  an  ethereal  liquid  which  boils  at  about  133°.  — 
(Wurtz.) 

Wurtx. 

6C   36    ....     12-81     1311     ....     1305 

5  H  5     ....       i:8     1-85     ....       1-65 

3  Br 240     ....     85*41     8434 

C«H»Br»    281     ....  10000 

This  compound,  called  isotribromhydrin  by  Berthelot  and  De  Luca,  if  isomeric 
with  terbromhydrin  obtained  by  the  action  of  PBi^  on  bibromhydrin  or  epibromhydrin 
and  with  bibromide  of  bromopropylene  (p.  552).  —  From  the  former  it  differs  by  its 
boiling  point ;  from  the  latter  by  its  boiHng  point  and  spedfic  gravity,  by  solidifying 
above  0*,  and  by  its  behcf  iovr  with  alcoholic  potash,  with  ammonia,  with  oiide  of  silver, 
and  with  sodium. 

Terbromide  of  allyl  is  converted  by  alcoholic  potash  into  an  ethereal 
liquid,  which  boils  at  135^.  (Wurtz.)  —  Ammonia  converts  it  into 
bibromallylamine,  N(C^H^Br)',H,  and  bromide  of  ammonium  (Simpson, 
p.  54tr);  bromide  of  bromopropylene,  on  the  other  hand  is  converted  by 
ammonia  into  bromide  of  ammonium  and  the  compound  C^H'Br" 
=  C«H*Br»,C*H»Br».  (Simpson,  p.  552).  With  moist  oxide  of  sUver, 
its  yields  bromide  of  silver  and  glycerine: 

C«H»B*»    -^     3AgO     +     3HO    -    3AgBr     +     OHW 


Bromide  of  bromopropylene  treated  with  silver-salts  does  not  reproduce  glycerine. 
(Berthelot  and  De  Laca,  N,  Ann.  CAim.  PAy«.  52,  441).  — Terbromide  of  ally! 
is  decomposed  by  sodium,  yielding  ally]  and  bromide  of  sodium,  but  it  is 

difficult  to  remove  the  whole  of  the  bromine.  —  Bromide  of  bromopropylene 
treated  with  sodium,  yields,  not  allyl,  but  bibromopropylene,  C^H^Bf^.  (Berthelot  8e 
De  Luca.) 

Carbonate  of  Allyl,  CO'^C'H^  is  obtained  by  the  action  of  sodium 
on  oxalate  of  allyl,  carbonic  oxide  being  evolved  at  the  same  time 
ic*0«,(C*H»)»  -  2C0  =  2(C0',C«H»)].  It  is  a  colourless  oil,  lighter 
than  water,  and  having  an  aromatic  odour.  (Cahonrs  &  Hofmann.J  It 
is  also  produced  by  the  action  of  iodide  of  allyl  on  carbonate  of  silver. 
(Zinin.) 

AUpUidphnric  Acid.      C«H"3K)»  =  C«H»,H,S»0«.  —  fi<K//,A4i/*  tf  Alhjl 

and  HyArogen.  —  SnlphaUylie    Acid When    allylic  alcohol    IS  added   by 

drops  to  about  an  equal  volume  of  strong  sulphuric  acid,  the  mixture 
becones  heated  without  blackening;  and  on  adding  7  or  8  times  the 
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Yolame  of  water,  and  neutraliziiig  with  carbonate  of  baryta,  tbe  liquid 
yields  by  evaporation  white  shining  crystals  of  allylsnlphate  of  baryta. 
(Cahoors  and  Hofmann.) 

[Cahoiin  &  Hoffmann. 

6C     36       ....     17-54 

5H    5        ....      2-43 

Bo   68-5    ....    33-33    3311 

2  S      32        ...     15-55 

8  0     64        ....     31-15 

C»H»BaS«0«  205-5    ....  100-00 

AllylxarUhie  Acid.  — Allylic  alcohol  mixed  with  potash-solution  and 
bisulphide  of  carbon,  yields  a  body  which  crystallizes  in  yellow  needles, 
closely  resembling  those  of  xanthate  of  potash.  (Gahours  and  Hofmann.) 

CyanaU  of  Allyl.  C*N(C«H*)0'.  —  Produced  by  the  action  of  iodide  of 
allyl  on  cyanate  of  silver.  The  heat  produced  by  the  reaction  is  sufficient 
to  distil  over  nearly  the  whole  of  the  volatile  product. 

Transparent  colourless  liquid  having  a  pungent  odour  like  that  of 
cyanate  of  ethyl,  and  intensely  tear-exciting.  Boils  at  82''.  Vapour- 
density  3*045.     (Gahours  &  Hofmann.) 


8  C    

48 

5 

14 

16 

....       9l*oi       ... 

....      6-02     ... 
....     16-86    ... 

....         a7   mV        ... 

C.&H. 

57-75 

6-13 

16-71 

19-41 

C-vapour 
H-gaa 
N-ga« 
O-gai 

Vol. 

....      o 
....     5 

•■•■          Jl 

■  ••«          A 

DensitT. 
3-3280 

5  H    

0-3465 

N    

2  0    

0*9706 

1-1090 

C8H«N02  .... 

73 

....  100-00    ... 

100-00 

2 

1 

5-7544 

2-8772 

Cyanate  of  allyl  dissolves  readily  in  ammonia,  with  evolution  of  heat, 
and  the  solution  when  evaporated,  yields  crystals  of  aUyl-urea.  With 
ethylamine,  it  forms  in  like  manner,  ethyl-allyl-urea.  Distilled  with 
potash,  it  yields  aUylamine.     (Gahours  &  Hofmann.) 

Sulphocyanide  of  AUyL  C*N(C«H»)S».  —  Volatile  oil  of  mustard.  — 
Produced  artificially  by  the  action  of  iodide  of  allyl  on  sulphocyanide  of 
potassium  or  sulphocyanide  of  silver  (x,  42). 

Acetate  of  Allyl.  C«»H>0*  =  C*H»(C«H»)0*.  —  Obtained  hj  distilling 
acetate  of  silver  with  iodide  of  allyl,  and  rectifying  several  times  over 
acetate  of  silver.  —  Golourless  liquid,  lighter  than  water,  and  nearly 
insoluble  therein,  but  miscible  with  alcohol  and  ether.  It  has  a  pungent 
aromatic  odour,  and  boils  between  OS"^  and  100^  (Gahours  &  Hofmanu.) 
At  105^.  (Zinin.)  Boiled  with  potash,  it  yields  acetate  of  potash  and 
allylic  alcohol.     (Gahours  &  Hofmann.) 

Zinin. 

69-66    ....    6000 

8-21     ....      8-29 

3213    ....    81-71 


IOC    

8H   

4  0    

....    60 

....        o 
....    82 

Gahours  &  Hofmann. 

....    60-00    59-87 

....      8-24    8-09 

....    31-76    3204 

CWH»0<  .... 

....  100 

,..,  10000    „. 

100*00 

100-00    ....  100*00 
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Sutyraie  of  AUyl  C"ff»0*  =  C'HWHOO*. -^  By  distilling  buty- 
rate  of  silyer  with  iodide  of  allyl^  an  amoer-ooloared  liquid  is  obtained, 
which  is  rendered  colourless  by  rectification.  It  is  oi]y,  lighter  than 
water,  smells  ]ike  butyrate  of  ethyl,  and  boils  at  about  140^  (Cahours 
&,  Hofmann.)  About  145^  (Bntlerow  &  Lenssen.)  Heated  with  potash, 
it  yields  allyllic  alcohol  and  butyrate  of  potash.     It  is  soluble  in  ether. 


14  C 

84    ....    65-62    ... 

Cahoars  5c  Hofmann. 
65*86    ....     65*51 

12  H 

9-58    ....      9-48 

^   \^  ••*•»•• 

32    ....    25-00    ... 

24-56     ....    25-01 

CMH"0< 

....  128    ....  100-00    ... 

.....  100-00    ....  lOO-OO 

VdleraU  of  AUyl.  C"H»H)*  =  C»»H«(C*H»)0*.  —  Prepared  like  the 
preceding  compound;  purified  by  rectification  over  valerate  of  silver, 
washing  with  alkaline  water,  and  digestion  with  chloride  of  calcium.  — 
It  is  a  colourless  liquid,  having  an  aromatic  odour  like  that  of  valerate 
of  ethyl,  lighter  than  water  and  insoluble  therein,  but  readily  soluble  in 
alcohol  and  ether.    Boils  at  162^.    Its  vapour  burns  with  a  bright  flame. 


16  C  

14  H 

.....  '  96 
....     14 

....    67-60 
....      9-86 
....     22-54 

Cahoors  &  Hofmann. 

67-40 

10-12 

4  O  

32 

22-48 

C"H»*0*    ... 

142 

....  100*00 

10000 

BerugocUe  of  AUyl.  C»H»W  =  C"H»(C*H»)0*.  --  Obtained  bv  the 
action  of  chloride  of  beuEoyl  on  allylic  alcohol,  or  of  iodide  of  allyl  on 
benzoate  of  silver.  —  Amber-coloured  liquid,  heavier  than  water  and 
insoluble  therein,  but  miscible  in  all  proportions  with  wood-spirit, 
alcohol,  and  ether;  smeUs  like  benzoate  of  ethyl.  Boils  at  228^.  (Cahours 
A  Hofmann.)    At  242^    (Zinin.) 


Cahoors  &  Hofmann.     Zinin. 


20  0  ...... 

ISA 

....    74-07    .. 
....      6-17    .. 
....    19-76    .. 

......    73-10    

74-29 

10  H  

10 

6-24    

6-44 

4  O  

„.      82 

20-66    ...... 

C»H»^0* 

162 

....  100-00    .. 

10000    

100-00 

Oxalaie  of  AttyL  C»H'W  =  C*(C»HV,0«.  —  Oxalate  of  silver  is 
digested  for  several  hours  at  100%  with  iodide  of  allyl  mixed  with  anhy- 
drous ether,  and  the  product  is  purified  by  a  single  rectification. — 
Colourless  oily  liquid,  of  specific  gravity  1*055  at  15'5\  Smells  like 
oxalate  of  ethyl,  but  with  a  slight  admixture  of  the  odour  of  mustard. 
Boils  between  206^  and  207''  wi^  the  barometer  at  754*^*°. 

Cahonrs  &  Hofmann. 

16  C     ............M..    96    ....    56-47    56-31     ....    56-40 

10  H     10     ....       5-88    5-92     ....       5*89 

8  0  64  ....  37-65  37-77  ....  37-71 

CWH>«0'  M 170  ....  lOO'OO  lOO'OO  ....  100-00 

VOt.  XTII.  2  N 
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Oxalate  of  allyl  is  elowlj  decomposed  by  water,  and  inatanUj  by 
aolation  of  potash.  With  ammonia,  it  forms  oxamide  and  allylic  alcohol 
(p.  540). 

Oxamate  of  Allyl  C^^H'NO*  =  C*NH«(C«H»)0«  —  AUyUoMm^ 
thane.  —  Produced  on  adding  oxalate  of  allyl,  drop  by  drop^  to  an 
alcoholic  solution  of  ammonia. 

CWH»0»        +        NH»        =        CWH7N0*        +        CmW 


Oxalate  of  allyL  AHjl-ozamethane.         Allyl-alcohoL 

It  is  soluble  in  alcohol,  and  separates  from  the  solution  by  spon- 
taneous evaporation  in  splendid  crystals. 


Iv  K^  •#••••••••«•••«* 

60 

Cahoun  &  Hofmaim. 
....    46'51     46*29 

7  H 

7 

....      6*42     6-55 

N 

14 

....     10-84 

V  \^   •■•■«•»«•••••••• 

48 

....    37-23 

CWH7NO« 

129 

....  100-00 

AUylAirea.  CH'N'O*  =  N»  H»,C«H»,C»0». — Obtained  by  dissolving 
cyanate  of  allyl  in  ammonia;  separates  by  evaporation  in  the  form  of  a 
splendidly  crystallized  mass.  —  Crystallizes  very  easily,  both  from  water 
and  from  alcohol.    (Cahours  &  Hofmann.) 


8  C 

8  H 

Cahoun  &  Hofioumn. 

48    47-81 

8    8-11 

2  N 

28    27-86 

2  O 

16    16*22 

(?H8N«0»  

100    100-00 

The  compontion  is  that  of  thiosiDamine  (x«  57),  in  which  the  sulphur  is  replaced 
by  an  equivalent  quantity  of  oxygen. 

EihyUXLyVurta.  C"H»N»0»  =  N«.H*(C*H»)(C«H»),CH)«.  —  Pro- 
duced by  the  action  of  ethylamine  on  cyanate  of  allyl.  Crystallizes  in 
beautiful  prisms : 

Cahours  &  Hofmann. 

12  C  72    ....     66-25    56-12 

12  H 12    ..,.      9-37    9-25 

2N   28    ....     21-95 

2  O  18     ....     12-43 

C«H'WO«    ....  128    ....  100.00 

Similar  compounds  are  formed  by  the  action  of  methylaminej  amyl- 
amine  and  phenylamine  on  cyanate  of  allyl. 

Biallyl^rea.  C"H"^»0>  =  N».H»(C«H»)SCW.  Siiwiio/me.  —  Pro- 
duced :  I.  By  the  action  of  hydrated  oxide  of  lead  on   oil  of  mnstard 
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(z,  30).  -^  2.  By  boating  cyanate  of  aDyl  with  wator,  whonnpon  it 
bocomea  buttery  and  ultimately  solidifiesj  or  with  aqaeons  potaah,  taking 
oare  in  this  cace  that  the  action  does  not  go  too  far,  otherwise  the  sinapo- 
line  disappears  entirely  and  the  product  consists  wholly  of  amine-bases* 
The  formation  is  represented  by  the  equation : 

2(?H»N0*        +        2H0        -        2C0*        +        C"HMN'0« 

Cysnate  of  Sinspoline. 

•Uyl. 

The  product  thus  obtained  is  identical  in  composition  and  properties 
with  that  which  is  produced  by  the  action  of  hydrate  of  lead  and  other 
bases  on  oil  of  mustard.    (Cahours  &  Hofmann.) 

AUylamine.  C»ffN  =  N,H«,C«H».  —  Cyanate  of  aUyl  boiled  for 
some  time  with  strong  potash-ley  is  finally  converted  into  carbonic  acid 
and  a  mixture  of  volatile  bases  among  which  allylamine  is  found  in 
considerable  quantity : 

C?H*NO«     +     2KH0«     -    2(K0,C0»)     +     C*H7N 

If  the  evolved  vapours  are  condensed  in  hydrochloric  acid,  and  the  solu- 
tion mixed  with  bichloride  of  platinum,  a  pale  yellow  precipitate  is 
formed,  variable  in  quantity  and  in  composition;,  and  the  filtrate  yields 
bv  evaporation,  splendid  orange-red  needles  of  the  platinum-salt  of 
allylamme.  —  This  base  is  also  produced  by  the  action  of  ammonia  on 
iocude  of  allyl : 

PiMimum^Mii,  Cshoun  &  Hoiouam. 

6C    ..M 370  ....  ia«68  ........            xa*6i 

8H     8'0  ....  3'05  ........                3*07 

N     14-0  ....  5*31 

3  CI    106-5  ....  40-46 

Pt    98»7  ....  37-50  37*43   to    37*( 


C*H7N,HQ,Ptas ....  264-2    ....  10000 

BMlylamine,  —  Impure  allylamine  obtained  by  either  of  the  above- 
mentioned  processes,  is  converted,  by  digestion  with  iodide  of  allyl,  into 
a  crystalline  mixture  of  hydriodates,  amonff  which  biallylamine  doubtless 
occurs,  though  it  has  not  yet  been  obtained  free  from  the  other  bases. 

TriaUylamine.  C"H"N  =  N(C»H*)*.  —  Produced  in  the  decompo- 
sition by  heat  of  the  hydrated  oxide  of  tetrall]rlia™:  ^^o  distiUate  satu- 
rated with  hydrochloric  acid  and  mixed  with  bichloride  of  platinum 
yielded  a  pale  yellow  platinum-salt,  containing  28*37  p.  c.  platinum. 
The  formula  C"H^N,HCl,PtCl»  requires  28-76  p.  c.  (Cahours  & 
Hofmann.) 

THraUylium.  C"H*N  =  N,(C«HO*.  —  The  iodide  of  this  radical  is 
the  chief  product  of  the  action  of  ammonia  on  iodide  of  ally],  its  forma- 
tion taking  place  even  when  iodide  of  allyl  is  left  in  contact  with 
aqueous  ammonia.    After  a  few  days'  contact^  a  considerable  portion  of 

2  N  2 
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the  iodide  is  generally  dissolved  and  the  residual  la^er  is  Bometlmes 
found  oryslallized.  If  this  is  not  the  case,  the  addition  of  potash-ley 
'will  separate  an  oily  layer,  which  in  a  few  minutes  solidifies  to  a  crys- 
talline mass  of  iodide  of  tetrallylium.  The  compound  may  be  purified 
by  exposure  to  the  air,  whereby  the  adhering  potash  is  converted  into 
carbonate,  and  recrystallization  from  absolute  alcohol.  —  The  iodide  gives 
bjT  analysis  41*26  p.  c.  iodine,  the  formula  C*^H^NI  requiring  41'66  p.  c. 

By  treating  the  iodide  with  oxide  of  silver,  the  hyarated  oxide  is 
obtained,  which  is  a  strong  alkaline  base  resembling  the  hydrated  oxide 
of  tetretbylium.  Its  solution  in  hydrochloric  acid  yields  with  bichloride 
of  platinum  a  pale  yellow  salt^  containing ; 


24  0 
20  H 

N 
3  CI 

Pt 


CahoafB  &  Hofmann. 

144*0 

....    37-57 

37-40 

200 

....      5-24 

6-19 

14*0 

....      3-65 

106-5 

....    27*79 

98-7 

....    25-75 

25*88 

(?«H»NCl,PtCP     383-2    ....  100*00 

TaraUylar9mium.  C~H»As  =  As(OH»)*.  —  Produced,  together 
with  other  compounds,  by  the  action  of  iodide  of  allyl  on  arsenide  of 
potassium.  A  number  of  liquid  products  are  formed  having  an  extremely 
offensive  odour,  and  graduafly  rising  in  boiling  point,  so  that  their  sepa- 
ration cannot  well  be  effected,  and  at  the  same  time  a  solid  crystaliine 
mass  is  obtained  which  is  doubtless  the  iodide  of  tetraUyl-arsonium, 
(Cahours  &  Hofmann.) 

MereuraUyh  C^H^Hs*.  — -  When  iodide  of  allyl  is  agitated  with 
mercury,  a  yellow  crystalline  mass  is  formed  from  which  the  iodide  of 
mercurallyl  is  easily  extracted  by  hot  alcohol  or  ether.  The  alcoholic 
solution  deposits  it  on  cooling,  in  silvery  scales  which  turn  yellow  when 
exposed  to  light,  especially  on  drying.  It  is  sparingly  soluble  in  cold 
alcohol,  and  nearly  insoluble  in  water.  At  100^  it  sublimes  in  white 
shining  rhombic  tables.  At  135^  it  melts,  and  on  cooling  solidifies  to  a 
yellow  crystalline  mass.  If  more  quickly  and  strongly  heated,  it  decom- 
poses for  the  most  part,  leaving  a  carbonaceous  residue  and  giving  off  a 
yellow  sublimate. 

Iodide*  Zvdn* 

6  0  ............  36  ....      9*78    9*59 

6H  5  ....      1-35    1-38 

I  127  ....  34*51    .. 34-49 

2Hg  ^  200  ....  54*36 ^^^ 

C«H»HgP 368    ....  lOO'OO 

The  alcoholic  solution  of  iodide  of  merouraUyl  is  decomposed  by 
nitrate  of  silver,  the  whole  of  the  iodine  being  separated  as  iodide  of 
silver.  Oxide  of  silver  also  forms  iodide  of  silver,  and  a  strongly 
alkaline  solution,  which  on  evaporation  yields  a  syrupy,  strongly 
alkaline  mass,  soluble  in  water  and  forming  salts  with  acids.  When 
heated  it  smells  like  angelica  and  garlic.  It  is  doubtless  the  hydrated 
oxide  of  mercurallyl.     (Zinin,  Ann.  Pharm,  f^Q,  303). 
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Bibromallylamine. 

C»H*Br«N  =  N.H,((?H*Br)». 
Maxwell  &  Simpson,    ^nn.  Pharm.  109,  362;  Phil,  Mag,  (4)  16,  257. 

t^Qimatiim,    By  the  action  of  ammonia  on  terbromide  of  allyl : 
2C«H»Br»     +     5NH»     -    N,H.{C«H<Br)«     +     iHWBr. 

Preparation,  1  yol.  terbromide  of  alljl  and  6  vol.  of  a  solution  of 
ammonia  in  dilute  alcohol  are  heated  together  for  JO  or  12  hoars  to 
100"^  in  sealed  tubes.  —  Bromide  of  ammonium  then  separates;  and 
on  opening  the  tube  and  mixing  the  filtered  liquid  with  a  large  quantity 
of  water^  bibromallylamine  separates  in  the  form  of  an  oil.  To  purify 
this  product,  it  is  washed  with  water  and  dissolved  in  hydrochloric  acid; 
the  filtered  solution  is  evaporated  to  dryness  at  100^;  the  residue  is 
dissolved  in  water;  the  liquid,  separated  by  filtration  from  a  small 
quantity  of  oil,  is  again  evaporated  to  dryness;  and  the  residue  is  washed 
with  ether,  in  which  the  hydrochJorate  is  nearly  insoluble,  and  dried  in 
vacuo  over  sulphuric  acid. 

From  the  hydrochlorate  thus  obtained,  the  base  is  separated  by  dilute 
potash  or  ammonia,  then  washed  with  water  and  driea  in  vacuo  over 
sulphuric  acid.  It  is  a  heavy  oily  liquid  having  a  peculiar  sweet  and 
aromatic  taste :  it  fumes  in  the  neighbourhood  of  strong  hydrochloric 
acid,  and  exhibits  an  alkaline  reaction  with  litmus  paper. 

Simpson. 

12  C   72  ....  28-25    ........    28*93  to  29*22 

9H   9  ....      3-53    8-34  „    3*86 

2  Br 160  ....  62-73 

N    14  ....  5-49 

C»H9Br>N  ....    255    ....  100-00 

Bibromallylamine  cannot  be  distilled  without  decomposition. —  Heated 
in  a  sealed  tube  with  iodide  of  ethyl,  it  yields  hydriodaU  of  ethyl'hibrom» 
allylamne  N(C»H»)(C*H*Br)»,HI. 

Bibromallylamine  diesolyes  very  sparingly  in  water,  but  easily  in 
alcohol,  and  in  sulphuric,  hydrochloric,  nitric  or  acetic  acid,  it  is 
however  but  a  weak  base,  incapable  of  decomposing  copper  or  silver 
salts,  and  exhibiting  but  little  tendency  to  form  crystallizable  salts. 

SvJpIiate  of  Bibromallylamine  is  obtained  by  dissolving  the  base  in 
dilute  sulphuric  acid,  removing  the  excess  of  sulphuric  acid  with  car- 
bonate of  baryta,  and  evaporating  the  filtered  solution.  It  is  a  gummy 
mass  which  shows  no  tendency  to  crystallize. 

Hydrochlorate  of  Bibromallylamine,  prepared  as  above,  is  a  neutral 
slightly  yellowish  salt,  which  tastes  like  the  bai?e  itself.  It  dissolves 
readily  in  water  and  in  alcohol,  sparingly  in  ether.  Heated  to  100°  for 
some  time,  it  acquires  a  dark  colour,  as  if  from  incipient  decomposition, 
but  a  much  higher  temperature  is  required  to  decompose  it  completely. 
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It  sublimes  partially  at  160^    Nitrate  of  silyer,  added  to  the  aqueous 
solution  of  this  salt,  throws  down  the  chlorine  but  not  the  bromine. 

SimpBon. 

12  O 72 

10  H  .„ 10 

N 14 

CI 36*5 

2Br....~M 160 


•  •>• 

24-69 

24*40 

•«•• 

•••• 

23-80 

•••» 

3-44 

3-64 

•••• 

•  ••• 

3-76 

•  ••• 

4*80 

4-77 

•••• 

•«»• 

4-98 

)     •••• 

1219 

••••••«« 

•••• 

12-65 

»••• 

54*88 

•••^•••* 

••■• 

62*80 

C»H»Br«N,Ha....  292-5  ....  10000 

An  alooholio  solution  of  bibromallylaminei  mixed  with  an  alooholio 
solution  of  mereurie  chloride,  forms  a  copious  white  precipitate. 

ChloroplaUnaU  of  BibromaUylamine.  C"H»Br*N,HCl,PtCl».  —  On 
mixing  the  cold  concentrated  solutions  of  hydrochlorate  of  bibromallj- 
laniine  and  bichloride  of  platinum,  an  orange-yellow  precipitate  is 
formed,  nearly  insoluble  in  absolute  alcohol.  Dried  at  100^  it  gare  by 
analysis,  15*7d  p.  c.  carbon,  2*34  hydrogen,  and  21-05  to  21-85  platinum, 
the  formula  requiring  15*6]  C,  217  H,  and  21*40  Pt     (Simpson). 

Ethtl-bibromahtlaminb.  C"H"NBr*  =  N,C*H»,(C«H*Br)".— The 
hydriodate  of  this  base  is  obtained  by  heating  bibromallylamine  with 
excess  of  iodide  of  ethyl  in  a  sealed  tube,  at  the  temperature  of  the 
water-bath*  The  hydriodate  then  separates  as  a  heavy  oil  containing  a 
few  crystals ;  and  on  distilling  off  the  excess  of  iodide  oi  ethyl,  dissolving 
the  residual  salt  in  warm  water,  and  mixing  the  solution  with  potash,  ethyl- 
bibromallylamine  separates  as  a  heavy  oil,  having  an  extremely  bitter 
and  pungent  taiste  and  an  odour  of  nutmeg.  It  is  insoluble  in  water, 
soluble  in  acids.  It  has  an  alkaline  reaction,  and  is  a  stronger  base  than 
bibromallylamine,  beinff  capable  of  precipitating  oupric  oxide  from  the 
solutions  of  its  salts.  _  (Simpson.) 

Simpioii, 

16  C    96    ....    33-92     34-21 

13  H 13    ....      4-59    4-87 

2  Br  160    ....    56-53 

N    14    ....      4-96 


C»HUBi^   ....    283    ....  10000 


Page  865. 

Acrolein. 

Obuthbb  &  Cartmbll.     Ann.  Pharm,  112,  1 ;  ahstr.  Proc  Boy.  8oc 
10, 108. 

Action  of  Water.  Acrolein  mixed  with  two  or  three  times  its  rolume 
of  water,  and  heated  to  100^  for  about  a  week,  is  gradually  decomposed, 
yielding  aoiylio  acid,  and  a  resin  agreeing  nearly  in  composition  with 
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Bedtenbacher's  duaeryl  rmn  (ix^  369):  It  gave  by  analysli  60*63,  and  66*6 
p.  c.  C;  7*6  and  7*4  H.  Redtenbacher  foand  666  C,  and  7*4  H.  It  diffen. 
faowerer,  from  Redtenbacher's  compouDd  in  melting  at  a  lower  tempera- 
tuiOi  vis.^  60°,  and  solidifying  at  550°.  It  moreover  gives  off  acrolein 
wben  heated^  and  reduces  an  ammoniacal  solution  of  silver. 

Hydrochlorate  of  Acrolein.  C*H*0',HC1.  —  Prodaced  by  passing  dry 
bydrocbloric  acid  gas  into  anhydrous  acrolein,  in  a  vessel  surrounded  by 
cold  water.  The  viscid  product  washed  with  water  and  dried  over  oil 
of  vitriol,  in  vacuo,  yields  hydrochlorate  of  acrolein  as  a  mass  of  white 
velvety  crystals,  which  melt  at  32°  C.  into  a  thick  oil  having  the  odour 
of  rancid  fat.  It  is  insoluble  in  water,  but  readily  soluble  in  alcobol  or 
ether^  on  the  evaporation  of  whiph  it  remaius  as  a  thick  oil. 


6  C     

36*0 

50 

35*5 

160 

....    38-92 
....      5-41 
....    38*37 
....     17*30 

Geuther  &  CartmelL 
39-32 

6*H     

5*78 

CI     

36*88 

2  O     

C*H<0«,HCI 

92*5 

....  100*00 

The  deficiency  of  chlorine  and  excess  of  carbon  probably  arose  from  the  presenoe 
of  a  resinoQs  modification  of  acrolein,  like  disacryl-resin. 

Hydrochlorate  of  acrolein  is  resolved  by  heat  into  acrolein  and 
hydrochloric  acid.  It  is  not  apparently  altered  bv  boiling  with  water, 
or  by  the  action  of  dilute  solutions  of  the  alkalis.  Heated  with  ammonia 
to  100^  in  a  sealed  tube,  it  yields  chloride  of  ammonium  and  acrolein- 
ammonia.  Strong  hydrochloric  acid  decomposes  it,  setting  the  acrolein 
free;  a  similar  action  is  exerted  by  dilute  sulphuric  or  nitric  acid, — 
Hydrochlorate  of  acrolein  in  alcoholic  solution  does  not  combine  with 
bichloride  of  platinum,  and  very  slowly  reduces  a  boiling  ammoniacal 
solution  of  nitrate  of  silver. 

Gaseous  hyd)*iodic  acid,  passed  into  acrolein,  exerts  a  violent  action 
attended  with  a  hissing  noise,  like  that  of  red-hot  iron  plunged  into 
water.  The  product  is  a  resinous  body,  which  is  insoluble  in  alcohol, 
ether,  acids,  and  alkalis,  and  gives  off  iodine  when  heated,  or  when 
digested  with  bisulphide  of  carbon. 

Metacroled}.  — -  Hydrochlorate  of  acrolein,  heated  with  hydrate  of 
potash,  gives  off  hydrogen,  and  yields  an  oily  distillate,  which  solidifies 
in  magnificent,  colourless,  needle-shaped  crystals,  consisting  of  meta- 
crolein,  a  compound  isomeric  or  more  probably  polymeric  with  acrolein. 
(Analysis:  63*9  p.  c.  C,  and  7*4  H ;  by  calculation,  64*29  C,  and  7*14  H.  The  evolu- 
tion of  hydrogen  in  the  formation  of  this  compound  is  due  to  a  secondary  action,  part 
of  the  acrolein  being  at  the  same  time  converted  into  acetate  and  formiate  of  potash.) 
Metacrolein  is  lighter  than  water,  has  an  aromatic  odour  and  a  cooling 
taste  with  burning  after-taste.  It  melts  at  50°,  solidifies  at  about  45", 
and  volatilizes  a  little  before  melting,  so  that  it  may  be  distilled  with 
vapour  of  water.  By  heat  it  is  changed  into  common  acrolein.  It  is 
not  affected  by  dilute  alkalis,  but  when  heated  with  mineral  acids,  it  is 
changed  more  or  less  into  acrolein.  In  a  stream  of  dry  hydrochloric  acid 
gas,  it  melts,  and  is  converted  into  the  hydrochlorate  of  acrolein  above 
described.  Hence  it  is  probable  that  the  compound  so  named,  is  really 
a  kydroehloraU  of  metacroiein,  perhaps  G^'H'0S2HC1. 
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ffydriodaie  cf  Mdaerolein  is  produced  by  passing  dry  hydriodio  aoid 
gas  over  metacrolein^  as  a  beavy  yellow  fiqaid,  wbicb  resembles  the 
bydrocblorate  in  taste  and  appearance^  and  after  wasbing  in  vater,  sbews 
a  tendency  to  crystallise  at  ordinary  temperatures.  Wben  placed  oyer 
oil  of  yitnol^  it  decomposes,  turning  brown  and  giying  off  iodine. 


Page  397. 


Bromide  of  Propylene.   CWBr». 

According  to  Wurtz  (I^.  Ann.  Chim*  Phys.  52,  84),  tbe  process 
giyen  by  Dusart  {CoTwpU  rend,  41,  495),  for  preparing  this  compound, 
ylz.,  to  distil  a  mixture  of  equivalent  quautities  of  acetate  and  oxalate 
of  lime,  and  pass  the  evolved  gases  into  bromine,  does  not  yield  a 
good  product.  Better  results  are  obtained  by  Reynold's  method 
Xpliem,  Soc.  Qu.  «/.,  3,  111),  of  decomposing  amylic  alcohol  by  heat. 
Wurts  passes  the  vapour  of  amylic  alcohol  through  a  porcelaia  tube, 
beated  to  a  temperature  between  bri^bt  and  dull  redness;  passes  the 
resulting  gases  throagb  aqueous  potash  (whicb  retains  undecomposed 
amyl-alcohol  and  Hauid  hydrocarbons) ;  receives  the  propylene  gas 
in  large  flasks  standing  over  water;  then  introduces  liquid  bromine 
into  the  flasks,  which  is  thereby  almost  immediately  decolorised;  and 
subjects  the  crude  bromide  of  propylene  thus  obtained  to  fractional 
distillation.  Between  125°  and  188°,  a  mixture  of  bromide  of  ethylene 
and  bromide  of  propylene  passes  over;  between  138°  and  150°,  nearly 
pure  bromide  of  propylene;  the  portion  which  distils  between  150^  and 
200°  contains  also  bromide  of  butylene ;  above  200°,  the  residue  gives  off 
vapours  of  hydrobromic  acid. 

Bromide  of  propylene,  purified  by  repeated  fractional  rectification, 
is  a  colourless  liquid,  which  smells  liKC  chloride  of  ethylene  and  boils 
between  140°  and  145°,  nearer  to  the  former.  A  portion  boiling  between 
137°  and  140*,  gave  by  analysis  16*66  p.  c.  carbon,  and  2*87  hydrogen;  another 
portion  boiling  between  140°  and  144%  gave  18*15  C,  and  3*04  H,  the  formula 
C<H«BrS  requiring  17*82  C,  and  2*98  H. 

Bromide  of  propylene  heated  with  2  At.  acetate  of  silver,  yields 
acetate  of  propylene,  C'H^(C*fl'0')H)*,  from  which  propylic  glycol  may  be 
obtained  by  distillation  with  potash.     (Wurtz.) 

Bromide  ofBromopropylene.  C*H*Br,Br*.  —  a.  Bromide  of  propylene 
is  but  very  slowly  attacked  by  bromine.  To  replace  1  At.  hydrogen 
in  it  by  bromine,  it  is  necessary  to  pass  vapour  of  bromine  into  a  large 
flask  in  which  bromide  of  propylene  is  kept  in  a  state  of  ebullition,  so 
that  the  two  bodies  may  mix  in  the  state  of  vapour,  the  bromine  which 
passes  off'uncombined  being  condensed  in  a  cooled  receiver,  and  continually 
passed  through  the  apparatus  till  the  proper  quantity  of  it  has  been 
absorbed.    The  product  is  then  purified  by  fractional  distillation. 
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Golonrlefis  liquid,  of  sp.  gr.  2*392  at  23°.    Boils  at  about  105''.    Has 
a  very  irritating  and  persistent  odoor. 

Warts. 

6C    36    ....    12-81     12-08 

5H    5    ....      1-78    1-62 

3  Br  240    ....    85*41 


C*H»Br,Bi*   ....  281    ....  lOO'OO 

This  compound  acts  with  tolerable  £Acility  on  siiver-salts.  When 
it  is  distilled  with  acetate  of  silver,  the  principal  product  appears  to 

consist  of  an  acetic  ether  of  the  glycol  C'H*OS  viz.  fniTJSQtxt  \  ^»  ^^^ 

componnd  CH^Br^Br*^  ^i^t  giving  np  an  atom  of  hydrobromic  acid,  and 
being  rednced  to  CH'Br*,  and  this  compound  acting  upon  acetate  of 
silver  in  a  similar  manner  to  bromide  of  ethylene  or  bromide  of  propy- 
lene. —  At  the  same  howeyer,  a  secondary  reaction  is  observed,  resulting 
in  the  formation  of  a  small  quantity  of  triacetin,  C*H^(C*H'0*)^0^ 

/9.  A  compound  isomeric,  if  not  identical  with  the  preceding ;  is 
obtained  by  treating  bromopropylene  or  bromide  of  allyl,  C*H*Br 
{ix,  398),  with  bromine.  This  compound  absorbs  bromine  with 
avidity ;  and  if  it  be  placed  in  a  vessel  surrounded  with  a  frigorific 
mixture,  and  bromine  added  by  small  portions  (4  pts.  bromine  to  3  pts. 
bromide  of  allyl),  the  reaction,  which  is  at  first  very  violent,  becomes 
moderated  as  the  addition  of  the  bromine  is  continued,  and  at  length 
there  is  obtained  a  liquid,  which,  after  being  washed  with  alkaline  and 
then  with  pure  water,  and  dried  over  chloride  of  calcium,  distils  entirely 
between  190^  and  200^  the  greater  part  passing  over  at  195^. 

The  compound  thus  obtained  is  a  colourless  liquid,  agreeing  in  compo- 
sition (12*56  to  12*61  p.  c  carbon,  and  1*76  to  1*89  hydrogen),  specific 
gravity  and  boiling  point  with  the  preceding;  but  its  odour  is  less 
irritating,  being  more  like  that  of  chloroform,  and  it  acts  less  quickly  on 
silver-salts.  When  immersed  in  a  feesing  mixture,  it  remains  perfectly 
liquid.     (Wurtz.) 

These  two  compounds,  a  and  fi,  are  isomeric  with  terhromide  ofallyly 
G*H*Br*  (p.  544),  obtained  by  the  action  of  bromine  on  the  compound 
CH'I  ;  but  they  differ  from  it  in  their  reaction  with  silver-salts. 
Terbromide  of  allyl  distilled  with  acetate  of  silver,  yields  triacetin 
(C«H»y"(C*H*0»)»OS  but  bromide  of  bromopropylene  /3,  distilled  with 
acetate  of  silver,  does  not  yield  a  trace  of  liquid  volatile  above  200^  (tria- 
cetin boils  at  268^).  Bromide  of  bromopropylene  a  yields,  as  the  principal 
product  of  its  reaction  with  acetate  of  silver,  not,  as  already  observed,  a 
triatomic  acetate  or  glycerin -compound,  but  a  biatomic  acetate,  or  glycol 
compound.  And  bromide  of  bromopropylene  /9,  appears  to  act  entirely 
in  the  latter  way,  not  yielding  a  trace  of  triacetin;  in  fact  the  liquid 
produced  by  the  reaction  distils  wholly  below  200%  whereas  triacetin 
boils  at  268**.     (Wurtz.) 

Both  these  compounds  a  and  p  are  likewise  distinguished  from  ter- 
bromide of  allyl  by  their  behaviour  with  ammonia  and  with  sodium 
(p.  543). 
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^  » 

Pa^  400. 

Hydrate  of  Propylene  or  Propylic  Glycol, 

C«HK)*  =  CW.H'.0*. 

A.  WuRTZ.     N,  Ann,  Chim.  PhyB.  55^  440. 

Formation,  Bromide  of  propylene  heated  with  acetate  of  silyeri 
yields  biacetate  of  propylene ;  and  this  distilled  with  hydrate  of  potaeh 
yields  propylic  glycol,  the  reactions  being  exactly  similar  to  those  which 
take  place  in  the  formation  of  ethylic  glycol  (xii,  501). 

Frepamfion,  I  At.  bromide  of  propylene  is  heated  for  four  days 
to  100°  with  2 At.  acetate  of  silver  and  a  quantity  of  crystallizable  acetic 
acid  sufficient  to  form  a  uniform  pulp ;  ether  is  then  added;  the  bromide 
of  silver  separated  by  filtration  ;  and  the  biacetate  of  propylene  is 
distilled  off  between  140''  and  200"".  —  To  obtain  the  propylic  glycol,  tho 
biacetate  is  decomposed  by  a  boiling  concentrated  solution  of  baryta, 
added  by  small  portions  till  the  liquid  becomes  distinctly  alkaline.  The 
excess  of  baryta  is  then  removed  by  a  stream  of  carbonic  acid;  the  filtered 
flolution  containing  the  glycol  and  acetate  of  baryta  is  evaporated  over 
the  water-bath^  till  the  acetate  of  baryta  begins  to  separate  (if  the  eyapon. 
tion  be  carried  furtheri  some  of  the  glycol  will  be  lost);  the  liquid  is  mixed  with 
twice  its  volume  of  strong  alcohol;  and  the  solution,  after  filtration,  is 
evaporated  over  the  water-bath,  till  all  the  alcohol  is  expelled,  after 
which  the  propylic  glycol  is  distilled  ofi*  and  purified  by  rectification. 
The  acetate  of  propylene  may  also  be  decomposed  by  distilling  it  with 
pulverized  hydrate  of  potash,  added  by  small  portions,  (2  At.  potash 
to  1  At.  of  the  acetate) ;  but  this  method  is  not  so  convenient  as  the 
former. 

FropeHie$»    Colourless,  viscid,  odourless  liquid,  having  a  saccharin 
taste.     Sp  gr.  1051  at  0^  and  1*038  at  23^     Boils  at  IbS''  or  ISO"",  the 
bulb  and  stem  of  the  thermometer  being  immersed  in  the  vapour,  and  a 
platinum  wire  introduced  into  the  liquid.    Distils  without  alteration  to 
the  last  drop.     Vapour-density  2*596. 

Wurtz.  VoL        Density. 

6C 48     ....    47-36    47-11  C-vapour  ....    6    ....     2*4960 

8  H 8    ....     10-52    10-73  H-gas        ....     8    ....     8-5544 

4  0 32    ....    42-12    42-16  O-gaa        ....    2    ....    2-2186 

-  ■  —  -^^— —  '        —         —  -■-  -  —  ■ '       ■  ■ 

a^HHy   ....    88     ....  100-00    10000  VapoBT      ....    2    ....    6-2690 

1     ....     2*6345 

Decomposition:  1.  Propylic  glycol  is  rapidly  oxidized  by  nitric  acid 
of  Bp.  gr.  1*308,  with  evolution  of  nitric  oxide,  nitrogen,  and  carbonic 
acid,  and  formation  of  oxalic  acid,  together  with  a  small  quantity  of 
another  acid  richer  in  carbon  (probably  malonic  acid,  C*H*0').  —  Nitric 
acid  of  sp.  gr.  1*148  oxidizes  it  almost  as  rapidly,  but  the  chief  product 
of  the  action  is  glycolic  acid.     In  both  these  reactions,  the  propylic  glycol 
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gives  up  2  At.  carbon,  whicli  are  given  off  as  carbonic  acid,  and  yields 
products  similar  to  those  derived  from  the  4-oarbon  glycol.  —  2.  A  slower 
and  more  regnlar  action  is  obtained  by  dropping  an  aqaeons  solution  of 
propjrlic  glycol  on  a  mixture  of  spongy  platinum  and  platinum  black. 
In  this  case,  the  chief  product  of  the  action  is  lactic  acid  : 

CH'O*     +     40     =     2HO     +     C«HH)«. 

A  small  quantity  of  glycolio  acid  is  likewise  formed.  —  3.  Propylic  glycol 
may  alsb  bd  oxidiied  by  permanganate  of  potash,  and  in  that  case  the 
chief  prpduot  of  the  oxidation  is  acetic  acid.  —  When  propylic  glycol  is 
heated  to  about  250°  with  hydrate  of  potash,  hydrogen  is  evolved  and 
oxalate  of  potash  is  formed,  together  with  a  smaller  quantity  of  another 
salt  which  appears  to  be  lactate.  —  4.  Pentachloride  of  phosphorus  acts 
violently  on  propylic  glycol,  even  when  cooled  by  a  freezing  mixture, 
producing  hydrochloric  acid,  oxychloride  of  phosphorus,  and  chloride  of 
propylene : 

C«H«,H»,0^     +     2Pa»     =     2HC1     +     2P0«CH     ^     C«H«CP. 

5.  Chloride  of  zino  exerts  a  dehydrating  action  upon  propylic  glycol^ 
producing  prop;rlio  aldehyde  (C«H»0*  —  2  HO  =  C*H«0*} ;  other  pro- 
ducts  are  likewise  formed  resembling  those  obtained  under  similar  circum- 
stances from  etbylic  glycol.  The  propylic  aldehyde  formed  in  this  reaction  yielded 
by  analysis  61 '5  p.  c.  carbon  and  10*6  hydrogen,  the  formala  C^H^O*  requiring  621  C 
acd  10*3  H ;  the  excess  of  hydrogen  probably  arose  from  the  presence  of  a  little  water. 
—  6.  Propylic  glycol  dissolves  sodium,  with  evolution  of  hydrogen. 

Combmatums,  Propylic  glycol  dissolves  in  all  proportions  In  water 
and  in  alcohol.  It  is  insoluble  in  a  small  quantity  of  etJierf  but  dissolves 
completely  in  10  or  12  times  its  volume  of  that  liquid. 

Biaeeiate  ofFvopyUnt.  C"H>W=(?H«,(C*H»0«)',0*.— iVopy/^tyco/ 
dhceiique,  —  (Preparation,  p.  554.) -« It  is  purified  by  repeated  fractional 
distillation,  that  portion  being  collected  which  boils  above  180°. 

Colourless  neutral  liquid,  emitting  the  odour  of  aoetio  acid,  especially 
when  warmed.  Sp.  gr.  1*109.  Boils  at  186°,  under  a  pressure  of 
0*758  met. 

Wurti. 

14  C  84     ....    52-5     52-6 

12  H  12    ....      7-5 7-« 

8  O 64    ....    400    39-8 


C"HWO»   ....  160    ....  100-0    100*0 

The  compound  is  easily  saponified  by  potash  or  baryta.    0*438  grm.  of 

the  liquid  heated  in  a  sealed  tube,  yielded  a  liquid  which,  when  freed  from  excess  of 
baryta  by  carbonic  add  and  precipitated  by  sulphuric  acid,  gave  0*656  grm.  sulphate  of 
baryta,  corresponding  to  2*05,  that  is  to  say  2  At.  acetic  acid. 

Biaoetate  of  propylene  is  insoluble  in  a  small  quantity  of  water,  but 
dissolves  in  alfout  10  times  its  volume  of  water,  forming  a  solution  which 
is  neutral  to  the  taste,  but  slightly  acid  to  test  paper.  —  It  dissolves  in 
all  proportions  in  alcohol  and  in  ether. 
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Wo  may  here  deicribe  the  glycols  of  the  butyl  and  tmyl  series. 

Hydrate  of  Bntylene  or  Butylic  Glycol. 
(?ff«o*  +  (?H*,H«,o* 

WuRTZ.    If,  Ann.  Ckim,  Phyt.  55,  453. 

FrewtixUion,  Biacetate  of  batylene  is  obtained  by  heating  bromide 
of  batylene  C^H'Br'  with  acetate  of  silver,  exhausting  the  product  with 
ether,  and  submitting  the  solution  to  fractional  distillation ;  and  this  pro- 
duct distilled  with  pulverized  hydrate  of  potash  added  by  small  portions, 
yields  butylic  fflycol,  which  may  be  puritied  by  another  distillation  with 
the  pulverized  hydrate  of  potash,  and  subsequent  rectification  per  se. — 
The  decompotitioD  of  the  biacetate  might  also  be  effected  by  baryta-water;  bnt  the 
use  of  that  alkali  is  less  advantageoos,  because  a  considerable  quantity  of  the  butylic 
glycol  is  lost  during  the  evaporation  of  the  miitore  of  acetate  of  baryta  and  bu^lic 
glycol  over  the  water-bath. 

Froperiiei.  Tbick,  colourless,  inodorous  liquid,  having  a  sweet 
aromatic  taste.  Sp  gr.  1*048  at  0^  Boils  at  ISd"*  or  184%  the  bulb 
and  stem  of  the  thermometer  being  surrounded  by  the  vapour.     Vapour* 


8  C 

10  H 

4  O 

48 
10 
32 

....      Do  0«J      ••. 
....       IX  xl      •«. 

....     35-56     ... 

Wurts. 

1....       0>i*l^ 

11-32 

35-55 

C- vapour... 

H-gas 

O-gas 

Vol.        Density. 

1....    o    ....    o'az^v 
....  10    ....     0  6930 
>..M     2     ....     2*21 8o 

C^H^O*.... 

90 

....  10000     ... 

100-00 

Vapour  .... 

i..«.     2     ....     0-2396 
1     ....    3-1198 

Nitric  acid,  even  if  dilute,  strongly  attacks  butylic  glycol,  producing 
oxalic  acid ;  bnt  if  the  action  be  made  to  take  place  very  slowly,  as  when 
the  acid  and  the  glycol  are  disposed  in  separate  layers  in  a  narrow 
cylinder,  butylactic  acid  C^HK)*  is  produced  as  well  as  oxalic  acid. 
On  evaporating  the  acid  liquid,  redissolring  in  water  and  neutralising  with  dialk; 
then  evsporating  the  filtrate,  treating  tbe  residue  with  slcohol,  and  precipitating  the 
alcoholic  solution  with  chalk ;  sgain  filtering  and  evaporating,  treating  the  reKidue 
with  water,  and  neutralizing  the  warm  aqueous  extract  with  hydrocarbonate  of  sine — 
a  salt  was  obtained  which  gave  by  analysis  34*4  p.  c.  carbon  and  6*1  hydrogen,  the 
formula  of  botylaoetate  of  sine  C'H^ZuO*  requiring  36*4  p.c.  C  and  5*1  H. — Butylic 

glycol  is  decomposed  by  caustic  potash  and  soda,  though  less  easily  than 
ethyl  ic  glycol,  with  evolution  of  hydrogen  and  formation  of  oxalic  acid 
and  other  products. 

Butylic  glycol  is  soluble  in  all  proportions  in  water,  alcohol,  and 
ether.  Its  solubility  in  ether  distinguishes  it  from  the  ethylic  and 
propylic  glycols,  which  are  but  sparingly  soluble  in  that  liquid. 

Biaceta  te  of  Buiylene.  C^ 'H"0»  =  C«H«(C*H»0')',0*.—  Bufyl-fffycol 
diaeeiigue, —  Obtained  by  the  action  of  bibromide  of  butylene  on  acetate  of 
silver,  and  purified  by  subjecting  to  fractional  distillation  *the  portion  of 
the  volatile  product  which  boils  above  140°,  collecting  apart  tbat  which 
distils  above  190'*,  rectifying  it  by  acetate  of  silver,  and  again  distilling. 
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Colourless  oily  ISqaid,  odourless  when  oold,  but  smelling  faintly  of 
afceiic  acid  when  lieated.     Boils  at  about  200^. 

Wurti. 

16  C    128    ....    55-17     53-66  to  54-88 

14  H   14     ....      8-04     809   „     8-29 

8  0    64    ....    36-79 

C«H8(C*HH>»)«,0*     206    ....  100-00- 

Easily  decomposed  by  alkalis  into  acetic  acid  and  butylic  glycol 
Insoluble  in  water;  soluble  in  alcohol  and  ether. 


Hydrate  of  Amylene  or  Amylic  Glycol. 

CtoHWQ*  =  C>°Hw  H*,0*. 
WuRTZ.    J\r.  Ann.  Chim,  Phys.  55,  458. 

Preparation  similar  to  that  of  the  preceding  compounds.  The  bro- 
mide of  amylene  required  for  the  purpose  is  obtained  by  adding  bromine 
in  successive  small  portions  to  rectified  amylene  contained  in  a  long- 
necked  flask  surrounded  by  a  freesing  mixture.  On  rectifying  the 
product,  the  greater  part  distils  between  170^  and  180%  but  is  at  the 
same  time  partially  aecomposed,  with  evolution  of  hydrobromic  aeid. 
Hence  it  is  better,  when  the  product  is  to  be  used  for  the  preparation  of 
amylic  glycol,  to  stop  the  distillation  when  the  temperature  rises  to  160% 
and  treat  the  residue,  without  further  purification,  with  acetate  of  silver 
mixed  with  glacial  acetic  acid.  This  reaction  takes  place  easily  at  ordi- 
nary temperatures,  giving  rise  to  great  evolution  of  heat  •—  The 
acetate  of  amylene  thus  obtained  is  decomposed  by  distillation  with  dry 
potash,  aa  in  the  preparation  of  butylic  glycol. 

Propertiet.  Colourless,  very  syrupy  liquid,  having  a  bitter  taste  with 
aromatic  aftertaste.  When  cooled  by  a  mixture  of  solid  carbonic  acid 
and  ether,  it  solidifies  into  a  hard  transparent  mass.  It  does  not  affect 
polarized  light  Sp.  gr.  0087  at  0^  Boils  at  177"*  and  distils  without 
alteration. 


10  c  

, 60 

....    57-69 
....     11-53 
....     30-78 

Wnrti. 
57-77 

12  H 

12 

11-67 

4  O 

32 

30-56 

CWHi'O*    

104 

....  100-00 

100-00 

Amylic  glycol  when  pure  is  soluble  in  water  in  all  proportions.  If  not 
earefally  prepared,  it  leases  when  dissolved  in  water  a  few  oily  drops  of  a  compound 
which  raises  its  boiling  point 
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The  aqueottfl  aolution  turns  acid  when  exposed  to  tbe  air  in  eontact 
with  platinum-black,  yielding  chiefly  carbonic  acid,  with  only  a  smaU 
quantity  of  a  fixed  acid,  apparently  butylactic  acid.  It  ii  remarkable  that 
the  slow  oxidation  of  the  glycols  under  the  influence  of  platinum -black ,  is  len  regular 
as  the  molecule  is  more  complicated.  EthyUc  glycol  thus  treated  is  easily  converted 
into  glycolic  acid ;  the  conversion  of  propylic  glycol  into  lactic  add  is  more  difficalt, 
taking  place  only  under  peculiar  conditions;  and  amylic  glycol  yields  but  a  very 
small  quantity  of  a  fixed  acid  belonging  to  the  lactic  acid  series.  —  i^mylic    glycol 

gently  heated  with  nitric  acid  (14  grm.  of  the  glycol  to  a  mixture  of 
30  grm.  fuming  nitric  acid  and  42  grm.  water)  is  rapidly  oxidized,  yield- 
ing as  the  chief  product  butylactic  acid  G^HH)'.  The  baryta-salt  of  the  acid 
thus  obtained  yielded  2833  p.  c.  C.  3*86  p.  c.  H  and  40*00  Ba,  the  formula  C^H'BaO* 
requiring  27*98  C,  408  H  and  39'94  Ba;  the  zinc-salt  gare  by  analysis  34*68  and 
35*45  p.  c.  C,  and  5*10  and  5*52  H,  the  formula  C«H7ZnO>  requiring  35*42  C  aikd 
5-16  U. 

BiacetcBLe  of  Amylene.  C^'HWO*  =  C«H"(OH»07,0*.  —  Colourlosa 
neutral  liquid,  insoluble  in  water,  boiling  above  200^,  and  easily  decom- 
posed by  alkalis  into  acetic  acid  and  amylic  glycol. 

Wurts. 

18  C    128    ....    57-44    56.88 

16  H    16    ....      8*51     9*10 

8  0    64     ....    34*05     34*02 

C«HW08 208    ....  100*00    100*00 


Page  402. 

Propionic  Acid.  —  This  acid  is  found  among  the  products  of  the 
distillation  of  Irish  peat  (Sullivan,  Atlantis^  1,  1 85)',  and  in  small  quantity 
among  those  of  the  fermentation  of  diabetic  urine.  (KlYnger,  Ann. 
Fharm.  106,  18).  It  likewise  occurs  in  certain  mineral  waters  (Soberer, 
Ann,  FJiarm.  99,  257 ;  Fresenius,  «7.  pr.  Chem,  70,  1);  in  guano  (Lucius, 
Ann.  Fharm,  103,  105);  in  putrid  yeast  (Hesse,  J.  pr.  (Siem.  71,  1); 
and  in  certain  fungi  (Borntrager,  ^.  Jahrb.  Fharm.  8,  222). 

Artificial  Formation,  1.  Sodium-ethyl  exposed  to  the  action  of  dry 
carbonic  acid  gas  is  converted  into  propionate  of  soda  (p.  491)  : 

C*H*Na     +     2C0«     -     C«H»NaO*. 

The  acid  liberated  from  the  foda-aJt  by  distiUation  with  tulpharie  add,  yielded 
a  silver-salt  which  gaTC  by  analysis  19*29  p.  c  C,  2*71  H  and  59*65  Ag,  the 
formula  C8H«AgO*  requiring  19*89  C,  2*76  H  and  59*67  Ag.  (Wanklyn,  Chem. 
Soc,   Qu.  J.  11,  103.) 

2.  From  Lactic  Acid.  — WnTtz  {Ann.  Fharm,  107,  192)  obtained  by 
the  action  of  pentachloride  of  phosphorus  on  lactic  acia  (C*H*0'),  an 
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organie  chloride^  which  he  regarded  as  cUoride  of  ladpl,  C*H^O',Cl'.     it 

gave  by  analysis  27*6,  27*5  and  29'3  p.  c.  C,  3*3  and  3*1  H  and*  50*4  01,  the  formnla 
requiring  28*3  C,  3*1  H  and  55*9  CI.  He  further  states  that  it  yields  lactic 
acid  when  treated  with  water,  and  Morolactio  ether,  C^H^CIOSOH', 
with  alcohol.  Accordin^^  to  Ulrich,  on  the  other  hand  {Chem.  Soc,  Qu.  J. 
12,  2d)j  the  formation  of  lactic  acid  from  this  chloride  by  the  action  of 
water,  takes  place  only  when  an  alkaline  base  is  present ;  when  the 
decomposition  is  produced  by  the  action  of  water  alone,  the  product  is 
not  lactic,  but  ckloropropionic  acid  C'H'CIO^;  and  this  compound,  when 
subjected  to  the  action  of  nascent  hydrogen,  is  converted  into  lactic  acid. 
Hence  Ulrich  regards  the  chloride  in  question  as  chloride  of  ehloro* 
propionyl, 

C6H*aO»,Cl       +         2HO        «        ^^*^^^J02        +        HCl 


Chloride  of  cfaloro-  Chloropropionic 

propionyl.  acid. 

Chloropropionic  Acid,  —  To  prepare  this  compound,  the  colourless 
fuming  mixture  of  chloride  of  chioropropionyl  obtained  by  heating'  dry 
lactate  of  lime  with  pentachloride  of  phosphoroas,  is  added  by  small 
portions  to  a  large  quantity  of  water j  and  the  acid  liquid  containing 
ehloropropionic  acid  together  with  considerable  quantities  of  phosphoric 
and  bydrocbloric  acid,  is  evaporated  to  half  its  bulk.  The  distillate  con- 
taiug  hydrochloric  and  chloroproprionic  acids  (no  lactic  is  fonnd  intheresidae); 
and  on  neutralizing  it  in  the  cold  with  recently  precipitated  carbonate 
of  silver,  and  evaporating  the  filtered  solution  in  vacuo,  chloropro- 
pionate  of  silver  is  obtained  in  beautiful  colonrless  square  prisms, 
containing : 

Ulrich. 

6C  36-0  ....     16«7     16-5 

4  H  4-0  ....      1-9    1-9 

CI 35-5  ....  16-5 

Ag 108-0  ....    50-1    502 

4  O  32-0  ....  14-8 

C«H*ClAgO*    215-5     ....  1000 

This  salt  when  heated  gives  off  a  small  portion  of  the  chloropro- 
pionic acid  undecomposed,  so  that  the  residue  obtained  on  ignition 
contains  a  little  metallic  silver  mixed  with  the  chloride.  It  is  much 
more  soluble  in  water  than  propionate  of  silver,  and  is  but  little 
blackened  by  light.  On  boiling  the  aqueous  solution  or  evaporating  it 
over  the  water-bath,  chloride  of  silver  is  deposited  and  lactic  acid  is 
doubtless  formed. 

Chloropropionic  acid  is  reduced  by  nascent  hydrogen  to  propionic  acid. 
—  When  the  crude  chloride  of  chioropropionyl,  still  containing  oxy- 
chloride  of  phosphorus,  is  made  to  flow  gradually  into  water  contamed  in 
a  vessel  well  cooled  from  without,  and  having  at  bottom  a  large  quantity 
of  finely  granulated  zinc,  a  large  quantity  of  hydrogen  is  evolved  by  the 
mutual  action  of  the  zinc,  the  water,  and  the  phosphoric  and  hydrochloric 
acids;  and  by  distilling-  this  liouid,  after  the  edour  of  the  chloride  of 
chioropropionyl  and  the  oxide  of  phosphorus  has  disappeared,  a  distillate 
is  obtained,  containing  consideraole  quantities  of  propionic  acid.      The 
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liWer-ialt  prepared  from  this  add  yielded  by  analysis  19*6  p.  e.  C,  2'8  H  and  59*8  Ug, 
the  formuU  C«H<AgO^  requiring  19*6  C,  2*8  H  and  69'6  Hg.       This   method    of 

preparing  propionio  acid  is  verj  prodactire  and  yields  a  pare  product. 
(Ulrich.) 

Chlorop^^opiMuUe  of  Ethyl,  C«H*C10SC*H«,  (Wurtz's  chlorolactate) 
decomposed  by  zinc  and  dilate  sulphario  acid,  yielded  only  traces  of  pro- 
pionate of  ethyl,  but  considerable  quantities  of  propionic  acid,  the  pro- 
pionio ether  being  resolved  at  the  moment  of  its  formation  into  propionic 
acid  and  alcohol.     (Ulricb . ) 


Page  441. 

Butyracetic  add.  This  acid,  which  is  isomeric  with  propionic  acid,  may 
be  prepared  by  the  direct  union  of  its  constituents.  When  dilate  sulphuric 
acid  is  gradually  added  to  an  aqueous  solution  of  an  acetate  and  a  buty- 
late,  in  equivalent  proportions,  the  two  acids  combine  as  they  are  liberated. 
The  product,  which  is  butyracetic  acid,  yields,  when  neutralized  with 
harytOf  a  salt  which  has  the  composition  of  propionate  of  baryta,  C*H*BaO* 
-h  Aq,  but  crystallizes  in  rhomboidal  prisms. — The  lifne»9aLthaA  likewise 
the  composition  of  propioniate  of  lime,  but  crystallizes  in  efflorescent 
regular  octohedrons,  whereas  the  propionate  crystallizes  in  long  prisms, 
united  in  tufts.  —  The  acid  easily  resolves  itself  into  its  constituent  aoids, 
as  for  example,  when  its  baryta-salt  is  decomposed  by  sulphate  of  copper* 
(Nickles,  N.  J.  Pharm.  33,  351). 


Page  417. 

MalonicAcid.   (?H*0«. 

Dbssaignes.    Compt.  rend.  47,  76 ;  Ann.  Pharm,  107,  251. 

Foifnation*    By  the  oxidation  of  malic  acid. 

Preparation.  A  lump  of  bichromate  of  potash  is  introduced  into  a 
somewhat  dilute  solution  of  malic  acid,  and  replaced  by  another  as  soon 
as  its  action  is  exhausted,  the  liquid  being  kept  cool.  Carbonic  acid  is 
then  evolved,  the  mixture  smells  of  malic  acid,  and  becomes  first  green, 
then  blue,  and  finally  brown,  when  the  weight  of  bichromate  added  is 
nearly  equal  to  that  of  the  malic  acid.  The  dilute  and  moderately 
heated  solution  is  now  to  be  mixed  with  excess  of  milk  of  lime  to  preci- 
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pitate  the  chromic  oxide  ;  the  greenish  filtrate  is  mixed  with  acetate  of 
lead ;  and  the  precipitate  (containinfj;  a  large  qnantity  of  chromate  of 
lead)  is  mixed  with  just  sufficient  nitric  acid  to  dissolve  the  malonate  of 
lead.  The  filtrate^  three-fourths  saturated  with  ammonia,  deposits  the 
lead-salt  in  white  flocks,  which  after  washing,  may  be  decomposed  by 
sulphuretted  hydrogen.  The  filtered  liquid  concentrated  at  a  gentle 
heat,  yields  crystalline  laminae  of  malonic  acid,  together  with  a  syrup 
consisting  of  malic  acid  containing  chromic  oxide,  from  which  the  crystals 
may  be  purified  by  draining  and  recrystallization.  Bimalate  of  lime  is  also 
slowly  oxidized  by  bichromate  of  potash ;  the  product  however,  is  not  malonic  but 
oxalic  acid.  Neither  is  malonic  acid  produced  by  the  action  of  peroxide  of  lead  on  free 
malic  acid. 


Properties,     Large  rhombohedral  crystals,  having  a  laminated  struc- 
ture and  acid  taste.    Melts  at  140°. 


Dessaignes. 


6C 
4H 
80 


3d 

»•••      «)4  \}L      •••• 

....     34-40 

4 

*..•         O'oO      •4>i 

....       3-91 

64 

•  !«•       01  34      •••• 

....     61-69 

C^H^QS    104       ....  100-00     100-00 

Forms  the  second  term  of  the  series  of  bibasic  acids  C**!!""*©^,  being  intermediate 
between  oxalic  add  C*H'0^  and  succinic  acid  C^H^O'. 


Malonic  acid  gives  ofiP  carbonic  acid  at  150^,  and  distils  without  re- 
sidue, being  however,  partly  resolved  into  a  mixture  of  acetic  and  unaltered 
malonic  acid,  which  may  bo  easily  separated  by  a  second  distillation. 


C«H*0«      =     C<H*0*      +      2C02. 
Heated  with  oil  of  vitriol,  it  decomposes  and  becomes  coloured. 

Malonic  acid  dissolves  readily  in  water  and  in  alcohol.  The  concen- 
trated aqueous  solution  forms  with  acetate  of  lead,  a  pulverulent  preci- 
pitate; with  mecurous  nitrate,  a  precipitate  which  blackens  when  heated;  it 
reduces  chloride  of  gold  when  heated  therewith.  The  concentrated  solution 
gives  no  precipitate  with  acetate  of  potash,  but  precipitates  the  acetates 
of  lime  and  baryta,  and  nitrate  of  silver  ;  these  precipitates  dissolve  on 
addition  of  water.  —  Neutral  malonate  of  ammonia  is  precipitated  by  the 
salts  of  calcium,  barium,  and  mercury,  and  almost  completely  decolorizes 
sesquichloride  of  iron  ;  ammonia  added  to  the  mixture  throws  down 
ferric  oxide. 

The  neutral  malonates  of  potash  and  ammonia  are  deliquescent,  but 
may  be  crystallized  in  a  dry  atmosphere ;  the  acid  malonates  of  these 
bases  crystallize  readily  in  well  defined  crystals.  Acid  malonate  of 
ammonia  is  resolved  by  dry  distillation  into  acetate  of  ammonia,  carbonic 
acid,  and  bicarbonate  of  ammonia. 

Malonate  of  baryta  forms  silky  tufts  j  the  limc-woXt  forms  small  trans- 
parent needles. 

VOL.  xm.  2  o 
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Malonaie  of  Stiver,     (?H*Ag*0*,  is  a  crystalline  powder,  which  does 
not  blacken  at  the  boiling  heat. 

Detsaignes. 

6  0     »6    ....    11-32 

2H     2    ....      0-63 

2Ag  216    ....    67-92    ........    67-97    ....    67*65 

8  0     64    ....    20-13 

C«H«Ag»0» 818    ....  100-00 


P&ge459. 

Cyanurate  of  EthyL 

A.  Habich  &  H.  LiMPRicHT.      Ann.  Pharm.  109,  101 ;   abstrj  Ann. 
Fharm.  105,  395 ;  J,  pr.  Chem.  74,  74. 

For  the  preparation  of  this  compound,  the  authors  adopt  the  method 
originally  given  by  Wurtz,  viz.,  the  distillation  of  a  mixture  of  cyanurate 
and  sulphoyinate  of  potash.  [Wurtz,  {Rep,  Chim,  1,  216),  now  recom- 
meuds  the  cyanate  of  potash,  as  more  convenient  than  the  cyn urate]. 
The  distillate,  which  is  only  partly  crystalline,  contains,  in  addition  to 
cyan  uric  ether,  carbonate  of  ammonia,  ethylamine,  cyanide  of  ethyl,  and 
other  products.  The  solution  of  this  distillate  in  alcohol,  after  being 
boiled  till  nearly  clear,  deposits,  first  a  flocculent  precipitate,  and  then 
crystals  of  cyanuric  ether,  which  may  be  purified  by  recrystallization 
from  dilute  alcohol.  —  Cyanuric  ether  is  also  produced  by  heating  bibasic 
or  tribasic  cyanurate  of  silver  to  120°  with  iodide  of  ethyl. 

Properties,     Cyanuric  ether  forms  crystals  belon^ng  to  the  rhombic 

system.     odP.  oof  oo  .  f  oo.    Ratio  of  the  axes  =  0-4877  :  1  :  0-9407, 

ooP  :  OD?  in  the  brachydiagonal  section  =:  128;  Poo  :  Poo  in  the 
same  =  98''  80.  (Rammelsberg,  Jahretber  d,  Chem.  1 857, 278.)  It  melta 
at  95"^,  and  boils  at  258"'  (as  origiaally  determined  by  Wurtz);  Volatilises 
readily  with  vapour  of  water,  and  dissolves  readily  and  without  decern* 
position  in  acids,  even  in  concentrated  nitric  acid. 

Wurtz.  Hftbich  8i  Umpfricht. 

18  C  108  ....     60-7  50'7  60-7  ....  50-6  ....    60 

15  H  15  ....      70  7-0  8-1  ....    7*1  ....     71 

3  N  42  ....    19-7  20-0  19*7 

6  O  48  ....     22-6  1  22*3 


Cj3(CHH*)»0«  213  ....  1000  100-0 

Cyanuric  ether  is  not  decomposed  by  distillation  with  pentachloride 
of  phosphorus.    When  boiled  with  alkalis,  it  is  not  immediately  resolved 
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into  carbonic  acid  and  ethylamine  (according  to  the  equation:  C^^H"NH)* 
-*■  6H0  »  SC^H^N  +  6C0^,  but  intennediate  products  are  formed;,  which 
are  most  easilj  isolated  wben  baryta  is  the  alkali  used.  On  boiling  the 
ether  with  baryta-water,  carbonate  of  baryta  is  precipitated,  and  the 
solution,  freed  from  excess,  of  baryta  by  carbonic  acid^  yields  on  evapo- 
ration, a  liquid  haying   the   composition  C^'H^^NH): 

CMH»NK)«     +     2HO     =    C»H>WO*     +     2CO». 

This  liquid  dissolyes  sparingly  in  water,  readily  in  alcohol  and  ether,  and 
is  resolyed  by  distillation,  between  170^  and  200^,  into  oyanate  of  ethyl 
and  biethyl-nrea: 

CMH^WO     =    C?N0»,OH»     +     C?H2(C*H»)W0». 

Chhrocyanuric  ether.  C"H"C1*NK)*.  —  Produced  by  heating  cyanuric 
ether  to  150^  in  dry  chlorine  gas,  as  long  as  hydrochloric  acid  continues 
to  be  eyolyed.  It  may  be  purified  by  repeated  solution  in  absolute 
alcohol  and  precipitation  by  water,  and  after  dryinff  over  oil  of  vitriol, 
forms  a  hard  transparent  mass  which  is  decomposed  by  heat. 


1A  P 

...     108 
...      11 
...     142 
...      42 

...      48 

....    30-8 
....      8-1 
....    40-4 
....    11-9 
...    13-8 

Habich  &  Limpricht. 
30*6    ....    31*9 

11  H     

3*5    ....      3'3 

*in 

MM....    39*5    ....    40*0 

3  N    

6  0     

• 

CWH"C1*NH)« 

...    351 

....  lOO'O 

It  is  decomposed  at  ordinary  temperatures  by  alcoholic  potash,  yield- 
ing chloride  of  potassium,  carbonate  of  potash,  and  a  substance  resembling 
chlorocyannrio  ether^  and  having  the  composition  (?'H"CPN*0' : 

fcWH"Cl*N«0«     +     4K0     «    CWH"CI«N«0<     +     2KC1    +     2(K0,C0«) 

The  substance  thus  prodaced  yielded  by  analysis  38*9  p.  c.  C,  5*4  H,  and  28*9  CI, 
agreeing  approximately  with  the  formnla  Ci*H"Cl*N*0^,  which  requires  38*1  C,  4*4  H, 
and  28*2  CL  The  quantities  of  carbonate  and  chloride  of  potassiam  obtained  corre- 
sponded to  between  13  and  14  p.  o.  CO^^  and  20  and  21  CI,  the  abore  equation  reqnir* 
ing  12*3  p.  c.  CO'  and  20*3  CI. 

Hydrochloraie  of  Cyanic  ether.  C«H»N0*,HC1.  —  Produced :  1.  By 
the  action  of  hydrochloric  acid  gas  on  cyanuric  ether.  —  2.  By  the 
action  of  hydrochloric  acid  gas  on  biethylurea,  hydrochlorate  of  ethyl- 
amine  being  formed  at  the  same  time,: 

CnP(C<H«)WO»     +     2Ha    =     (C«NO«,C<H»),Ha     +     (C<H»,H«,N),Ha 

It  is  also  produced  by  the  action  of  chlorine  gas  on  biethylurea. 

2  o  2 
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Colonrless  liqaid,  whiob  boils  at  95%  and  bas  a  penetrating,  tear- 
exciting  odour. 


6C 

6H 

N 

CI 

20 


Habich  &  Limpricbt. 

36*0 

....    33-4 

33-6 

60 

....      5-6 

5-6 

14-0 

....    130 

10-8 

35*5 

...,    33-0 

33-4 

16-0 

....     150 

16-6 

107-5 

....  100-0 

1000 

CU*NO»,HCl    107-5 

Hydrocblorato  of  cyanio  etber  is  instantly  decomposed  by  water, 
yielding  carbonic  acid  and  bydrocblorate  of  etbylamine  : 

C«H«NO«,HCl     +     2UO    -    2C0»    +     C<H7N,HC1. 


Bieihylcyanuric  Acid. 

C?*H"N'0«  =  (?N»0*,(C*H»)*,H. 

WuRTZ.    If.  Ann.  Chim.  Phys.  50, 120. 
Habich  <fe  Limpricht.    Ann.  Fharm.  109,  112. 

Produced :  1.  In  tbe  decomposition  of  etbyl-nrea  by  beat.    (Wnriz)  : 

3C«H«!N«09        -        C^H"N»0<         +         C<H'N        +        2NH» 

EthyUurea.  Biethyl-cjannric  Ethylamine. 

acid. 

2.  Togetber .  witb  cjrannric  etber,  in  tbe  distillation  of  a  mixture  of 
cyanurate  and  sulpboyinate  of  potasb  (Habicb  and  Limpricht).  Tbe 
mother-liquor  (p.  562),  from  which  the  cyanuric  etber  bas  crystallised, 
yields,  after  evaporation  of  the  alcohol,  a  brown  viscid  residue ;  and  on 
boiling  this  residue  with  water,  as  long  as  volatile  bases  continue  to 
escape,  then  precipitating  the  excess  of  baryta  by  carbonic  acid,  and 
evaporating  tbe  filtrate,  the  oily  body  C^'H'^N*0*  (p.  563)  separates  out 
first,  and  then  after  some  time,  crystalline  crusts  of  bietbylcyanurate  of 
baryta ;  and  by  decomposing  the  hot  aqueous  solution  of  this  salt  with 
sulphuric  acid,  bietbyloyanuric  acid  is  obtained  in  bard  transparent 
crystals  belonging  to  the  hexagonal  system.  It  melts  at  173 ,  and 
volatilizes  undecomposed  at  a  higher  temperature. 

Habicb  Ac  Limpricht. 

14  C  « 84  ....  45-4    45-1 

11  H 11  ....  5-9    6-2 

8  N 42  ....  22-7 

6  O  48  ....  26-0 


CN»0«,(C*H*)«H 185    ....  1000 
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Tite  acid  heated  with  baryta-water  in  a  sealed  tube  to  a  temperatare 
above  100°,  yields  ethylamine  and  carbonate  of  baryta,  but  not  the  oily 
body  G'^H^N'O*.  Fused  with  hydrate  of  potash^  it  gives  off  ethylamine, 
and  probably  also  ammonia. 

Biethyloyanuric  acid  dissolves  readily  in  ether,  alcohol,  and  hot 
water,  sparingly  in  oold  water.  —  It  dissolves  easily  in  dilute  ammonia, 
potash  or  baryta-water,  but  crystallizes  out  unaltered  when  the  liquid 
is  evaporated.  It  does  not  absorb  gaseous  ammonia.  The  ammoniacal 
solution  forms  with  cuprio  acetate  a  rose-coloured  precipitate,  amor- 
phous at  first,  bu6  soon  becoming  crystalline,  and  forming  with  ammonia 
a  blue  solution,  which  when  evaporated  deposits  long  blue  needles  of 
variable  composition.  —  The  ammoniacal  solution  of  biethylcyanuric 
acid  forms  a  precipitate  with  mercurotu  nitrate  in  the  cold ;  it,  however, 
the  solutions  are  hot,  small  concentrically  grouped  needles  are  deposited 
on  cooling.  —  Similarly  with  acetate  of  Uad;  a  hot  solution  deposits  the 
lead-salt  in  nodular  crystalline  masses.  This  salt,  distilled  with  suU 
phovinate  of  potash,  yields  cyan  uric  ether. 

SUver^taU,  The  ammoniacal  solution  of  the  acid  mixed  with  nitrate 
of  silver,  deposits  thi^  salt  on  cooling,  in  needles  which  may  be  purified 
by  recrystallization  from  hot  water.  They  are  white,  but  gradually 
become  darker  by  exposure  to  light  When  heated,  they  melt,  and 
yield  a  sublimate  of  biethylcyanuric  acid. 


14  C    

84 
10 
108 
42 
48 

...    28-7 

.••.        o*4 

....    36'9 
....     14-4 
....     16-6 

Habkh&Iimpricht. 
........    28*4 

10  H    

6  O    «.. 

36-5 

135 

18*0 

CWO»(C*H»)»Ag  .... 

292 

....  100*0 

...  lOO-O 

Page  466. 

Liquid  Chloride  of  Cyanogen,  Gv'Cl',  is  produced  in  considerable 
quantity,  together  with  the  gaseous  chloride,  wlien  a  solution  of  cyanide 
of  mercury  (prepared  by  boiling  prussian  blue  with  mercuric  oxide  and 
water),  is  saturated  with  chlorine  at  a  low  temperature  (  —  7°  and  under), 
and  may  be  condensed  in  a  series  of  U-tubes  attached  to  tho  apparatus. 
The  liquid  thus  obtained  boils  at  15^  and  agrees  in  its  other  properties 
with  Wurtz's  compound.  Its  solution  in  anhydrous  ether  treated 
with  ammonia,  yields  chloride  of  ammonium  and  qfanarnxdCf  NCyU'^ 
(viii,  145): 

Cj'CP     +     2NH»    =    Nll^Cl     +     NCyH». 

The  cyanamide  obtained  by  evaporating  the  filtered  solution  melts  at 
40^  is  converted  at  150°  into  solid  melamine,  and  yields  nitrate  of  urea 
when  its  ethereal  solution  is  heated  with  a  small  quantity  of  nitric  acid. 
(VV.  Henke,  Ann.  Phami.  106,  286.) 
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Cyanetholine.    C*H»NO», 

CitOEZ.    Oompt.  rend.  44,  482  ]  Ann.  Pharm.  102^  354, 

Frodae^d  by  the  aotion  of  chloride  of  cyanogen  on  etbylate  of  sodinoi: 
C«H*NaOs     +     CNCl    i-    C^H^NG*    ••-     NtCL 

Qaseonfl  chloride  of  cyanogen  slowly  passed  into  a  solution  of  ethylate 
of  sodium  in  absolnte  alcohol,  is  absorbed,  with  considerable  rise  of 
temperatare,  and  chloride  of  sodium  separates  out]  and  on  distilling  the 
liquid  separated  therefrom,  alcohol  and  excess  of  chloride  of  cyanogen 
pass  over,  and  there  remains  a  sy^PJ  liquid  which  ma^  be  freed  from 
chloride  of  sodium  by  washing.  This  liquid  is  cyaneihohne,  a  compound 
isomeric  with  cyanide  of  ethyL  It  is  insoluble  in  water,  but  dissolves  in 
all  proportions  in  alcohol  and  ether.  6p.  gr.  1*1271  at  15°.  Its  taste 
is  somewhat  bitter,  and  persistently  disagreeable ;  it  has  a  faint  odour, 
somewhat  like  that  of  sweet  oil  of  wine.  When  heated,  it  giyes  off  a 
liquid,  and  leaves  a  black  carbonaceous  residue.  Heated  with  strong 
potash-ley,  it  is  decomposed  and  gives  off  ammonia  (no  ethyUtmine  is  formed). 
Cyanetholine  dissolves  in  most  acids,  forming  crystallizable  salts. 
The  mlphaU  crystallizes  in  small  prisms  when  its  aqueous  solution  is 
evaporated  over  oil  of  vitriol.  —  The  kydrocMoraU  forms  a  yellow  double 
salt  with  bichloride  of  platinum;  The  nitrate  forms  with  nitrate  of  silver, 
a  double  salt  which  separates  in  large  crystals.  —  On  passing  nitric 
oxide  gas  into  the  solution  of  the  nitrate,  that  salt  is  decomposed,  with 
evolution  of  nitrogen  and  formation  of  a  crystallizable  substance  not  yet 
examined. 

The  Bodiam-oompoimdfl  of  other  alcohoLi  treated  in  like  manner  with  chloride  of 
cyanogen,  may  be  expected  to  yield  a  series  of  homologons  bases  mnning  paralleL  with 
that  whidi  contains  glycol,  alanine  snd  leucine.    (Cloei.) 


P&ge  486. 

Glycerin. 

Formaiion.^  Pasteur  has  shewn  that  glycerin  is  always  produced 
In  the  alcoholic  fermentation  of  sugar,  to  the  amount  ^of  about  3  per 
cent  of  the  sugar  decomposed;  and  that  it  occurs  in  all  fermented 
liquors,  especially  in  wine  {Compt.  rend.  46,  857;  47,  224;  Ann,  Fhartn. 
106,  838). 

Arti/ieial  famiatian  of  Glycerin.  —  Terbromide  of  allyl  (p.  542), 
heated  with  acetate  of  silver,  yields  triacetin  (ix,  497): 

C«H«Br»      +       Ag»,(C*HK)«)»,0«      »      3AgBr      +       C«HS,(C<H»0«)>.Q« 

Terbromide  of  3  At.  acetate  of  Trlscetio. 

allyl.  sUver. 
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and  triaoetin  distilled  with  caufitic  alkalis  yields  glycerin : 

C«H»,(C*H80V,0«      +       3KH0a      =      C«H«,H8,0«       +       K«,C<H»OS,0« 

Triaoetm.  Glycerin.  3  At.  acetate  of 

potash. 

115  grammes  of  terbromide  of  allyl^  dissolved  in  5  or  6  times  their 
bnlk  of  crystallizable  acetic  acid,  are  mixed  with  205  grms.  of  acetate 
of  silver;  and  the  mixture  is  kept  for  a  week  at  a  temperature  of  120°  to 
1 25^.  The  liquid  is  then  separated  by  filtration  from  the  bromide  of 
silrer  produced  by  the  decomposition  ;  the  latter  is  waahed  with  ether ; 
the  filtrate,  together  with  the  washings,  is  heated  in  a  distillatory, 
apparatus  to  140^j  the  residue  is  neutralized  with  lime  and  digested  witn 
ether  j  and  the  yellowish  oil  which  remains  after  evaporating  the  ethereal 
solution^  is  distilled.  A  distillate  is  then  obtained,  nearly  the  whole  of 
which  passes  over  above  250^  the  greater  portion  at  268°;  it  has  the 

properties  and  composition  of  triacetin.  (It  gave  hy  analysis  49*12  p.  c  carhon, 
and  6'60  hydrogen;  the  formula  C^^H^^O^,  requires  49*54  carbon,  and  6*42  hydrogen.) 
To  prepare  glycerin  from  the  triacetin  thus  produced,  the  latter  is 
decomposed  by  baryta-water;  the  liquid  is  freed  from  excess  of  baryta 
by  means  of  carbonic  acid,  and  evaporated;  the  residue  is  treated  with 
anhydrous  alcohol  containing  a  little  ether;  and  the  solution  thus 
proauced  is  evaporated.  Glycerin  then  remains  in  the  form  of  a  syrupy 
liquid,  very  soluble  in  water  and  alcohol,  insoluble  in  ether.  —  After  bemg 
distilled  in  vacuo,  it  exhibited  the  sweet  taste  of  ordinary  glycerin,  and  gave  by  analysis 
39*77  p.  c.  carbon,  and  8*95  hydrogen^  the  formula  C^^H^  requiring  89*13  and  8*69. 
Treated  with  biniodide  of  phosphorus,  it  yielded  iodide  of  allyl.  (Wurtz,  N,  Ann, 
Chim.  Phy».  51,  97.) 

Bromide  qf  bromopropylene,  C^H'BfiBr'  (p.  553;,  which  is  isomeric  with  terbro- 
mide of  allyl,  yields  but  a  smaU  quantity  of  triacetin  when  treated  with  aqetate  of  silver; 
and  the  other  modification  of  it  obtained  by  treating  bromide  of  allyl  with  bromine, 
yields  none  at  all. 

[For  the  action  of  nitric  add  on  glycerin  see  page  569.] 


Oonvemon  of  Glycerin  into  Sugar,  —  A  moderately  coooentrated 
aqueous  solution  of  glycerin,  left  for  some  weeks  in  contact  with  certain 
animal  membranes,  especially  the  membranes  of  the  testicle  or  of  the 
pancreas,  is  found  to  contain  a  substance  exhibiting  the  properties  of 
grape-sugar.  The  best  mode  of  efiecting  the  transformation  is  to  intro- 
duce the  finely  chopped  membrane  of  the  testicle,  either  of  man  or  of 
other  animals,  to  a  solution  of  1  pt.  of  glycerine  in  10  pts.  water,  the 
quantity  of  membrane  being  about  -^y^  that  of  the  glycerine,  and  leave 
the  liquid  in  an  open  fiask  exposed  to  diffused  daylight,  at  a  temperature 
of  10  to  20°.  Under  these  circumstances,  the  animal  membrane  does 
not  usually  putrefy  (if  it  does,  the  experiment  fails),  but  after  an  interval, 
varying  from  one  into  twelve  weeks,  the  liquid  is  found  to  contain  a 
saccharine  substance,  which  reduces  oxide  of  copper  in  alkaline  solution, 
and  immediately  ferments  when  mixed  with  beer  yeast.  The  quantity 
of  sugar  thus  produced  is  very  variable.  (Berthelot,  Compt,  rend.  42, 
nil;  ilT.  Ann.  Ohim.  Phyi.  47,  297;  50,  369.) 
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Glycerin  in  contact  with  white  cheese  and  many  other  animal 
suhstances,  and  chalk,  yields  alcohol;  if  no  chalk  is  added,  the  glycerin 
remains  for  the  most  part  unaltered,  excepting  under  the  circumstances 
ahove  mentioned.     (Berthelot.) 

Soluhility  of  Lime  in  Aqueous  Glycerin.  —  Berthelot  has  determined 
the  quantities  of  lime  taken  up  by  dilute  solutions  of  glycerin  of  various 
strengths.  In  the  following  table,  column  i,  gives  the  weight  of  glycerin 
in  grammes  contained  in  100  cubic  centimetres  of  the  solntlon;  column  ii, 
the  weight  of  the  lime  contained  in  1 00  c.  c.  of  the  liquid,  when  saturated 
with  lime;  column  iii,  the  ratio  in  which  the  lime  and  glycerin  are 
mixed  for  a  total  of  100  pts.;  and  column  iv,  the  same  ratio,  after 
deducting  the  quantity  of  lime  dissolved  by  the  pure  water  (100  c.  c. 
water,  dissolve  0*148  grm.  of  lime).  The  determinations  were  made 
at  5°  C. 


I. 

II. 

III. 

IV. 

Glycerin. 

lime. 

Lime. 

Glycerin. 

Lime. 

Glycerin. 

10*00 

0*370 

3*6 

96-4 

2-2 

97-8 

5-00 

0*240 

4*6 

95-4 

1-8 

98-2 

2-86 

0-196 

6-4 

93-6 

1-r 

98-3 

2  50 

0-192 

7-1 

92-9 

1-7 

98-3 

2-60 

0*186 

8*5 

91-5 

1-8 

98-2 

100 

0-165 

14-2 

85*8 

1-7 

983 

From  these  results,  Berthelot  concludes  that  the  quantities  of  lime 
dissolved  in  dilute  solutions  of  glycerin,  are  to  the  quantities  of  glycerin 
in  the  same  solutions  in  a  constant  ratio.  (^.  Ann,  Chim.  Fhys,  46, 173.) 


Glyceric  Acid.    C'H«0', 


Debus.    (1857.)    Phil  Mag.  [4]  13,  537.  — Fully:  ibid.  15,  lD6j  Ann. 

Fharm.  106,  79. —- Further  :  Anv.  Fkat-m.  109,  227. 
SocoLOFF.     Fctersh.  Akad.  Lull,  16,  CGO  ;  Ann,  Fharm.  106,  95. 

Formation,  By  the  action  of  nitric  acid  on  glycerin  (Debus, 
SocolofiT) ;  also  by  the  spontaneous  decomposition  of  nitroglycerin. 
(De  la  Kue  &  Miiller,  A7in.  Fharm.  109,  122). 
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^Preparation*  ]  pi.  of  glycerin  is  mixed  in  a  glass  cylinder  with  an 
eqaal  bulk  of  water,  and  1  pt.  of  nitric  acid  of  sp.  gr.  1*5  is  introduced 
below  it  by  means  of  a  long-necked  funnel  (lOO  grms.  glycerin,  100  grms. 
water,  and  100  to  150  grms.  red  nitric  acid  are  good  proportions).     The  two  layers 

of  liquid  gradually  mix  and  assume  a  blue  colour,  and  the  oxidation  of 
the  glycerin  proceeds,  accompanied  by  a  copious  evolution  of  gas.  If  the 
liquid  becomes  too  hot,  the  action  must  be  moderated  by  external  cooling. 
When  the  oxidation  is  completed,  which  takes  5  or  6  days,  the  strongly 
acid  liquid  is  divided  into  small  portions  and  evaporated  at  100°  to  a 
syrupy  consistence;  the  united  residues  are  diluted  with  water  and 
neutralized  with  chalk;  and  the  resulting  lime-salts  are  precipitated  by 
strong  alcohol.  The  liquid  (which  still  contains  one  or  two  substances) 
is  carefully  separated  from  the  precipitate;  the  latter  is  treated  witli 
warm  water  ;  and  the  solution  filtered  from  the  oxalate  of  lime  is  mixed 
with  a  quantity  of  milk  of  lime  sufficient  to  produce  alkaline  reaction, 
whereupon  the  lime-salt  of  a  peculiar  acid  is  deposited.  The  liquid 
separated  from  this  precipitate^  freed  from  excess  of  lime  by  carbonic 
acid,  and  evaporated  to  the  crystallizing  point,  yields  glycerate  of  lime, 
which  may  be  purified  by  recrystallization.  (Debus.)  —  According  to 
Socoloff,  when  glycerine  is  mixed  with  a  large  excess  of  nitric  acid  of 
sp.  gr.  1'360,  at  ordinary  temperatures,  oxidation  begins  in  a  few  hours, 
a  large  quantity  of  gas  is  evolved,  and  in  a  few  days  crystals  of  oxalic 
acid  separate.  When  equal  weights  of  glycerin  (of  sp.  gr.  1*105)  and 
nitric  acid  of  sp.  gr.  1*360  are  mixed,  no  action  takes  place  for  several 
hours,  but  when  once  begun  it  becomes  violent;  it  begins  soon,  if  the 
mixture  is  heated;  and  if  the  vessel  is  removed  from  the  soorce  of  heat, 
as  soon  as  red  fumes  begin  to  escape,  and  then  left  to  itself,  an  evolution 
of  gas  soon  takes  place^  which  may  become  violent  if  the  quantity  of  the 
mixture  exceeds  200  grms,  and  the  nitrous  vapours  are  soon  replaced 
by  a  colourless  gas.  The  liquid  thus  formed  contains  glyceric  acid,  the 
lime-salt  of  which  may  be  obtained  as  above. 

When  the  mother-liquor  separated  from  the  crystals  of  this  lime-salt  was  mixed 
with  carbonate  of  potash  in  quantity  sufficient  to  precipitate  the  whole  of  the  lime,  and 
the  alkaline  filtrate  neutralized  with  nitric  add  and  concentrated,  the  syrupy  liquid 
decanted  from  the  crystals  of  nitric  which  separated  out,  yielded  needle-shaped  crystals 
with  a  concentrated  solution  of  bisulphite  of  soda :  hence  it  probably  contained  a  sub- 
stance of  the  nature  of  an  aldehyde.    (Socolofif.) 

By  decomposing  the  lime-salt  with  a  quantity  of  oxalic  acid  exactly 
sufficient  to  precipitate  the  lime,  and  evaporating  the  filtrate  on  the  water- 
bath,  free  glyceric  acid  is  obtained  as  a  thick,  yellow,  non -crystallizing 
syrup,  which,  after  being  heated  for  some  time  to  105°,  is  converted  into 
a  soft,  very  tenacious,  slightly  brown  mass  having  the  composition  of 
glyceiic  anhydride  C^H^O',  and  changing  at  140%  to  a  brownish  mass 
like  gum  arabic,  which  absorbs  water  with  avidity,  and  at  a  higher 
temperature  gives  off  acid  vapours,  turns  brown  and  burns  with  flame* 
(Debus.) 

Anhydride.  Debus. 

CC   36    ....     40-90    39*77     ....    40-16 

4H  4     ....       4-54     5*24     ....       5^5 

6  0 48     ....     54o6 

C«H*0«     88    ....  100-00 
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Isomeric  with  pyraric  acid  (iz,  418).  The  difference  between  the  anelyticBl  and 
ealcnlated  reenlta  ii  attributable  to  the  difficolty  of  completely  dehydnting  the  add 
without  farther  decomposing  it. 

Glyceric  add  C^H'C  is  homologons  with  glyozylic  acid  (iH,  506),  and  bears 
the  same  relation  to  glycerin  C<U»0«  that  acetic  add  Cni^O^,  bears  to  alcohol  C^H^CP. 
(Debus.) 

The  aqueoos  solotion  of  the  aoid  has  an  agreeably  sonr  taate  dig* 
fiolyes  iron  and  zinc  with  evolution  of  gas,  decomposes  carbonates,  and 
coagulates  milk.  Potash  added  to  a  solution  of  iron  in  glyceric  acid, 
precipitates  only  a  part  of  the  iron ;  the  precipitation  of  copper  from 
the  sulphate  by  potash  is  likewise  preyented  by  the  presence  of  glyceric 
acid,  the  liquid  yielding  however  a  dark  yellow-brown  precipitate 
when  boiled.     (Debus.) 

The  basicity  of  glyceric  acid  is  at  present  undetermined.  The 
glyceratea  crystallize  well.  Tbey  are  not  reddened  by  ferrous  sulphate, 
and  are  thereby  distinguished  from  the  salts  of  pyruvic  acid. 


Glycerate  of  Ammonia.  G'H*(NH*)0'.  —  Obtained  by  decomposing 
the  lime-salt  with  oxalate  of  ammonia,  evaporating  the  filtrate  to  a  syrup 
(replacing  the  small  quantity  of  ammonia  which  escapes),  and  leaving  it 
crystallize.  Forms  colourless  radiating  crystals,  which  are  very  deli- 
quescent, melt  at  a  gentle  heat,  and  at  higher  temperatures  give  ofiT 
ammonia  and  turn  brown. 


Debus. 

6C    36  ....  29-26    29*80 

9H    9  ....  7-31    7-76 

N    14  ....  11-40 

8  O    64  ....  62-03 

C«H»(NH<)0«     123    ....  lOO'OO 


Acid  OlyceraU  of  Potash.  C«H»KO»,C«HH)».  —  By  exactly  neutrali- 
zing glyceric  acid  with  carbonate  of  potash,  mixing  the  solution  with  an 
equal  quantity  of  glyceric  acid,  and  evaporating  at  1 00°  to  a  syrup,  this 
salt  is  obtained  in  small  white  crystab  which  give  by  analysis  15*8  p.  c 
potassium,  agreeing  exactly  with  the  formula  above  given.  This  salt 
does  not  appear  to  contain  any  water  that  can  be  expelled  without  giving 
rise  to  further  decomposition.     (Debus.) 

When  1  pt.  of  neutral  glycerate  of  potash  is  mixed  with  1  pt.  of 
hydrate  of  potash  dissolved  in  2  pts.  of  water,  and  the  liquid  is  boiled 
down,  till  a  sample,  after  acidulation  with  acetic  aoid,  gives  a  white  pre- 
cipitate with  acetate  of  lead,  the  glyceric  acid  is  found  to  be  resolved 
into  oxalic  and  lactic  acids,  the  former  being  precipitated  by  acetate  of 
lead  from  the  acidulated  liquid,  while  the  latter  remains  dissolved. 
The  glyceric  acid  is  probably  first  resolved  into  lactic  and  malonio 
acids  (p.  560)  : 

2C«H5KO»     +     KO,UO     -     C«H»KO«     +     C«H«K'08     +     4H0; 


Glycerate  of  lisctate  of         Malonete  of 

potash.  potash.  potash. 
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and  ihe  malonic  aoid  is  further  resolved  into  oxalic  and  formic  acids: 

C«IPK«08     +     KO,HO     +     2H0     -    C^KW     +     C«HKO*     +     4H 

From  an  experiment  made  by  Atkinson,  it  appears  that  gljcerate  of 
potash  nnder  the  inflaence  of  potash  in  a  state  of  fusion  is  resolved  into 
acetate  and  formiate  of  potash  : 

C^H'K'O*     +     KO,HO     «     C^H^KO^     +     C^HKO*     +     2  HO 
(Debus,  Ann.  Fharm.  109,  227.) 

Glycerate  of  Baryta,  C*H"BaO^  —  Separates  from  a  hot  solution  of 
carbonate  of  baryta  in  aqueous  glyceric  acid,  in  largo  spherical  aggre- 
gations of  concentrically  grouped  TaminsB,     (Socoloff.) 


6  C     

36-0 

5-0 

68-6 

64-0 

....    20-75 
....      2-88 

•••.      3"*4o 

•.••         09*09 

SocoloflT. 
20-58 

5  H    

Ba   

8  O     

39-45 

36-90 

C«H«Ba08  .... 

173-6 

....  lCO-00 

100-00 

Glgcei*aie  of  Lime.  CH*CaO'H-  2Aq.  —  Preparation{p.  569).  —  Crystal- 
lizes in  small  white  concentrically  grouped  crystals,  frequently  also  in 
nodules  composed  of  microscopic  rhombic  tables  or  prisms  (Debus).  The 
most  distinct  crystals  are  obtained  by  mixing  a  moderately  concentrated 
aqueous  solution  of  the  salt  with  an  equal  volume  of  hot  alcohol . 
They  are  monoclinometrio  (oblique  prismatic)  combinations,  oo  P  .  oP  • 
(ooFx)  .  QoPoo,  and  have  a  micaceous  lustre  (Socoloff).  They  ^ve  off 
12-15  p.  c.  (2  At.)  water,  slowly  between  110°  and  120'',  more  auickly 
between  laC"  and  140°,  melting  at  the  same  time ;  at  lOC  the  salt  does 
not  give  off  more  water,  but  begins  to  decompose.  After  being  heated 
to  between  1 60°  and  170°,  it  forms  a  strongly  tumefied  mass,  which  has 
an  empyreumatio  odour  and  slight  brownish  colour,  and  absorbs  water 
with  rapidity  from  the  air,  being  thereby  converted  into  a  brown 
glutinous  liquid,  which  after  a  few  days  yields  crystals  of  the  original 
salt  with  2  At.  water,  together  with  a  brown  greasy  mass. 

Dried  over  oil  of  vitriol.  Debus.  Socoloff. 


6  C  

7  H  

36 

7 

20 

80 

....       &d*17       .... 

....           a  o^       •••« 

....               10      9O             ,.M 

....     55-96     ... 

a...           D'lU       .»■ 

....     14-00     .... 
....     55-72     ..., 

....     25-15 
5-02 

Ca 

....     13-99 

10  O  

55-84 

C«HfiCa08+2Aq ....... 

143 

....  100-00    ... 

100-00    ... 

100-00 

Glycerate  of  lime  is  easily  soluble  in  water,  insoluble  in  alcohol. 
The  aqueous  solution  does  not  precipitate  nitrate  of  silver,  nitrate  of 
lead,  chloride  of  copper,  or  sesquichloride  of  iron  ;  with  nitrate  of  silver 
at  the  boiling  heat,  it  forms  a  black  precipitate,  and  if  ammonia  is 
present,  a  specular  deposit  of  silver. 

An  acid  glycerate  of  lime  does  not  appear  to  exist. 
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Glyeerate  of  Zinc,  OH*ZnO*  +  Aq.  —  Crystallizes  from  a  solation 
of  carbonate  of  zinc  in  warm  aqneoos  glyceric  acid^  in  small  colourless 
cjystalsy  which  give  off  their  water  G'4  p.  o.  at  140°.    (Debus.) 


c  c     

Dried  at  1  lO*. 
36*0    ....    26'16    ... 

Debus. 
26-23 

5  H     

5*0    ....      3*63    ... 

•  ..«•             V   09 

Zn   

8  O     

32-6    ....    23-69    ... 

64*0    ....     4652     ... 

23-83 

4605 

C«H*Zu05  .. 

137-6    ....  10000    ... 

lOOOO 

Glyceraie  of  Lead, — C*H*PbO". — Prepared  by  adding  pure  and  pul- 
vcrizod  oxide  of  lead  by  small  portions  to  dilute  aqueous  glyceric  acid 
till  the  liquid  retains  but  a  slight  acid  reaction,  then  filtering  quickly, 
and  concentrating  the  filtrate,  if  necessary,  at  100^  The  lead-salt  then 
sepanites  after  a  while,  in  white  hard  crystalline  crusts  which  are 
anhydrous.     (Debua) 

Dried  over  oil  qftniriol  Debus. 

6C  30-0  ....  17-24  16-87 

5H  50  ....  2-39  2-47 

Pb  „  103-7  ....  49-71  49-44 

8  0  640  ....  30-66  31-22 


C«H*PbO»  208-7    ....  10000    10000 

Glyeerate  of  lead  may  be  heated  to  140°  without  alteration  or  loss  of 
weijfht ;  but  at  165^,  it  turns  brown  and  gives  off  empyreumatio  vapours. 
It  dissolves  sparingly  in  cold  water,  with  moderate  facility  in  hot  water  : 
forming  a  neutral  or  slightly  acid  solution,  which  is  rendered  turbid  bj 
ammonia.    (Debus.) 

Glyeerate  of  Silver  is  extremely  unstable. 

It  does  not  appear  possible  to  prepare  a  glyeerate  of  ethyl.    (Debus.) 


Page  492. 

Glycerides. 

Bebthelot  &  De  Luca.  IT.  Ann,  Chm,  Phys,  48,  S04 ;  abstr.  Ann, 
Pharm,  101,  67;  Liehig  <k  Kopp's  Jahrcsher,  1856,  59i>.  —  Further: 
N,  Ann,  Chim,  Phys.  52,  433  ;  abstr.  Compt,  rend,  45,  178,  244  : 
Jahresber,  1857,  476.  . 

Action  of  Bromide  of  Plmpho)*vs  on  Glycerin,  —  Tho  tei bromide  and 
pcutabromide  of  phosphorus  act  in  the  same   manner  upon  glycerin. 
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giving  rise  to  products  whieh  may  all  be  comprised  in  the  general 
formula : 

nC«H80«        +        mHBr        -        pU^OK 

The  names  and  formula}  of  these  compounds  are  given  in  tbe  following 
table  : 

Monobromhydrin C'H^BrO*  «  C«H«0»  +  HBr  -     2H0 

Epibromhydria     C«H«Br02  -  C«HS0«  +  HBr  -     4HO 

Bibromhydrin        CH'Br^O^  «  C^HW  +  2HBr  -     4HO 

Hemibrombydrin  C»H»BrCH  -  2C«H806  +  HBr  -     8H0 

Ilcxaglyccric  brombydrin ....  C»H«7BrO"  =  6C«H80«  +  HBr  -   22HO 

Besides  tbese  compounds,  there  are  formed  several  liquids  which  vola- 
tilize in  vacuo  at  200"  or  above,  and  appear  to  be  bromhjdrins ;  also  a 
brominated  compound,  TQlatile  between  65"  and  67°  and  containing 
32*9  p.  c.  carbon,  5*4  hydrogen,  and  51*1  bromine;  acrolein;  and  a 
phosphoretted  compound,  C»H»Br»P  =  2(?H»BrO«+PH»-4HO. 

Preparation  of  the  Bromhydrins,  — -  500  grammes  of  glycerin  are 
added  by  small  portions  to  between  500  and  600  grms.  of  liquid 
bromide  of  phosphorus,  the  liquid  being  cooled  after  each  addition,  and 
the  mixture,  after  standing  for  24  hours,  is  distilled  into  a  well  cooled 
receiver  communicating  with  a  vessel  containing  potash-ley,  to  absorb 

the  acrolein  vapours.  As  an  additional  precaution  against  the  injurioos  effects  of 
these  vaponrs,  the  distillation  and  all  the  subsequent  operations  should  be  performed 
either  in  the  open  air,  or  under  a  chimney  with  a  good  draught. 

The  distillate,  consisting  of  an  upper  watery  layer  and  a  lower 
liquid  insoluble  in  water,  may  be  freed  from  part  of  the  acrolein  by 
heating  it  in  the  water-bath.  It  is  then  mixed  with  potash  in  sufficient 
quantity  to  supersaturate  the  acid  and  destroy  the  acrolein,  and  the 
watery  layer  is  separated  from  the  lower  liquid. 

The  watery  liquid  is  then  treated  with  ether,  whereby  an  ethereal 
solution  is  obtained,  which  when  quickly  evaporated,  leaves  a  residue 
chiefly  consisting  of  the  most  volatile  products  of  the  reaction,  together 
with  epibromhydrin.  The  lower  liquid,  which  is  insoluble  in  water  and 
requires  to  be  treated  for  several  hours  with  sticks  of  potash,  consists 
chiefly  of  epibromkydnn  and  bibromhydrin,  —  The  residue  which  remains 
in  the  retort  after  the  distillation,  is  suspended  in  water,  supersaturated 
with  carbonate  of  potash,  and  shaken  up  with  ether,  and  the  filtered 
ethereal  extracts  are  evaporated :  they  then  leave  a  mixture  of  bibrom- 
hydrin, monobromhydrin,  and  several  other  substances. 

To  separate  the  individual  substances  contained  in  these  several 
mixtures,  the  mixtures  are  subjected  to  repeated  fractional  distillation, 
and  the  portion  which  does  not  volatilize  at  240''  under  the  ordinary 
atmospheric  pressure,  is  fractionally  distilled  under  diminished  pressure 
(about  10mm.  of  mercury).  The  distillate  thus  obtained  between  120^ 
and  160°  consists  chiefly  of  bibromhydrin  ;  between  160°  and  200°,  the 
compound  C*'H'Br*P  passes  over  together  with  monobromhydrin,  and 
between  200°  and  300^  syrupy  liquids  which  cannot  bo  further  separated, 
but  appear  to  be  bromhydrins.  In  tlie  retort  there  remains  a  thick 
syrup  together  with  a  black  cryetalline  compound,  which  is  hezaglycerio 
bromhydrin,  C^H«'BrO>*. 
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Monobromhydrin.  OH^BrO*  =  C«H«0*  +  H  Br  -  2H0.  —  This  com- 
pound,  which  passes  oyer  in  the  distillation  under  diminished  pressure  at 
180°,  is  a  neutral  oilj  liquid,  soluble  in  ether  and  haying  a  sharp  aromatic 
taste.  Heated  to  100°  with  aqueous  potash  in  closed  yessels  for  112 
hours^  it  is  oonyerted  into  bromide  of  potassium  and  gljoerin. 


6C    

7  H    

36 

7 

....    23-2 

.«.•         4*9 

....    51-6 
....    20-7 

Bertl 

telot  &  De  Loca 

220 
3-6 

Br  

4  0    

80 

32 

60*5 
23-9 

CSH'BrO* 

155 

....  100-0 

•■^  ■••• 

100*0 

The  difference  between  the  analytical  and  calculated  resolts  is  owing  to  the  great 
difficulty  of  iepantiiig  the  oompoimd  from  the  other  iubttancea  with  which  it  la 
mixed. 

Monobromhjdrin  may  be  regarded  as  deriving  from  glycerin  by  the  mbttita- 
tion  of  Ci  for  HO^  The  formula  of  glroerin  may  in  fret  be  written  in  the  form 
C6H^H0>,H0',H0>,  the  replacement  of  1  At.  HO^  by  Br  riying  monobromhydrin, 
a  second  such  replacement  giving  bibromhydrin  C<H<,HO*,Bf^  »  0*HBBrH)s,  and  the 
replacement  of  the  third  molecule  of  HO'  by  CI,  givmg  terbromhydrin  C*U'Br>. 

BibroTnhydAn.  C«H«Br«0»  =  C«H*0«  +  2HBr-4H0,  is  the  diief 
product  of  the  action  of  bromide  of  phosphorus  on  glycerin.  It  is  a 
neutral  liquid  of  sp.  gr.  211  at  18%  and  boiling  at  219^  It  is  soluble 
in  ether,  and  has  an  ethereal  odour. 


6C    

6  H    

36 

.....       6 

....     16*5 
....      2-7 
....     73-4 
....      7-4 

Berthelot  &  De  Lnca. 

16-7 

27 

2  Br  

2  0    

160 

16 

73-4 

7-2 

C«H«BrO»     ... 

218 

....  100-0 

1000 

=  C«H»,HO«,Cl',  glycerin  with  2H0«  replaced  by  Br^ 

Bibromhydrin  heated  for  some  time  with  aqneous  potash  is  eonyerted 
into  bromide  of  potassium  and  glycerin  (Cn'BrH)*  -f  2KH0*  =  SKBr 

When  gaseous  ammonia  is  passed  into  pnre  bibromhydrin^  the  liquid 
becomes  hot  and  coloured,  and  a  mixture  is  formed  of  bromide  of 
ammonium  and  an  amorphous  substance  which  is  insoluble  in  water, 
ether,  alcohol,  and  acetic  acid,  and  has  the  composition  G^^H^BrNO* : 

2C«H6Bi«(y»     +     4NH»     =     3NH«Br     +     C»ff«BrNO«j 

bat  if  the  ammonia  gas  is  passed  into  a  solution  of  bibromhydrin  in 

absolute  alcohol,  the  products  formed  are  bromide  of  ammonium  and 

hydrobromate  of  glycercmine,  CH'NO^      [For  this  reaction,  Berthelot  ft 
De  Luca  give  the  equation : 

C«H«Br«0«     +     2NH»     «     NH^Br     +     C«H»NO«,HBr, 

the  two  sides  of  which  do  not  agree,  the  right  hand  side  containing  H^O*  more  than 

the  left.]— With  pentabromide  of  phosphorus,  it  yields  terhfvmhydrin^ 
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C*H'Bjp'.  —  Heated  to  140'  with  metallio  tin,  it  is  deeomposed,  with 
formation  of  hromide  of  tin,  and  a  tin-oomponnd  not  yet  further  examined, 
which  18  insoluble  in  water,  but  soluble  in  ether. 

Terhromhydnny  C*H*Br*.  —  Obtained  by  distilling  bibromhydrin  or 
ej^ibromhydrin  with  pentabromide  of  phosphorus,  treating  the  produet 
with  water,  distilling,  and  collecting  apart  that  which  passes  oyer  between 
175°  and  180°.  It  is  a  heavy  liquid,  which  fumes  slightly  in  the  air,  is 
gradually  decomposed  by  water,  and  when  treated  with  moist  oxide  of 
fiilyer,  yields  bromide  of  silyer  and  glycerin. 


6  C    

86 

....     12-8 
••••       l*o 
....     85-4 

Berthelot  &  De  Luca. 
11«0 

5  H    

5 

2-1 

3  Br  

240 

86-2 

C«H»Br»    

281 

....  100-0 

99-3 

Isomeric  with  Wnrti's  terbromide  qfallyl  (called  by  Berthelot  &  De  Luca  uoM'" 
hromhydrin),  and  with  hibromde  qfhromopropyhM  C*H<'Br,Bi'  (pp.  542«  558). 

Epibromhydrin.  CH'BrO'.  —  This  compound  is  produced  in  con- 
siderable quantity  in  the  action  of  the  bromides  of  phosphorus  on 
glycerin.  It  may  be  isolated  by  repeated  fractional  oistilfation,  the 
portions  which  boil  at  or  near  138°  being  each  time  collected  apart; 
It  is  a  mobile  neutral  liquid,  soluble  in  ether,  with  an  ethereal  odour  and 
pungent  taste.     Sp.  gr.  1-615  at  14°.     Boils  at  138°.     Vapour-density, 

by  experiment,  5*78.  This  is  considerably  aboye  the  calculated  yaloe^  probably 
because  the  density  was  taken  at  a  temperature  too  near  the  boiling  point,  Tis.,  at  178% 
the  compound  decomposing  rapidly  at  higher  temperatures. 

Berthelot  &  De  Luca. 

6C  36  ....  26-3  25-8 

5H  5  ....  3-7  3-3 

Br  80  ....  68-4  67'8    ....    584 

2  0  16  ....  11-6 

C«U«BrO* 137    ....  100-0 

Vol.  Density. 

C-vapour    6  2-4960 

H-gas         5  0-3465 

Br-vaponr  1  5-5440 

O-gas  1  1-1093 


Vapour  of  Epibromhydiin   ....     2     9*4958 

1     4-7979 

Isomeric  with  bromide  of  propionyl  C*H^O%Br.     The  formula  is  also  that  of 
monobromhydrin  —  2H0,    or    of   bibromhydrin  —  HBr. 

Epibromhydrin,  heated  with  aqueous  potash  to  100®  for  112  hours, 
saponifies,  yielding  bromide  of  p' '  jsium,  glycerin,  and  a  trace  of  matter 


576  ADDITIONS  TO  VOL.  IX. 

soluble  in  etber.  —  Moist  oxide  of  silver  decomposes  it  rapidly  at  100^, 
forming  bromide  of  silrer  and  glycerin.  —  Distilled  witb  pentabromide 
of  pbosphoras,  it  is  partly  converted  into  terbromhydrin,  according  to 
the  equation : 

C«H«Br02     +     PBr»,Bi»     -     PBfH)>     +     C«H*Br», 

while  the  rest  undergoes  more  complete  decomposition,  yielding  a  black 
substance  and  a  gaseous  mixture,  containing,  in  100  volumes,  5*5  carbonic 
acid,  5*5  propylene,  11*0  hydrogen,  and  78'0  carbonic  oxide. 

Berthelot  &  De  Laca. 
dittilUd,      not  dittilled. 

12  C  72  ....  26'5  25-6  ....  26-6 

9  H  9  ....  3-3  3-4  ....  31 

2  Br 160  ....  58-8  588  ....  591 

P   31  ....  11-4  ....  10-5 

C^H'Br*? 272    ....  lOO'O    ....      99-3 

This  oompoand  is  exactly  analogoiu  in  composition  to  bibromanylamine 
C'^IPBr'N  (p.  549),  the  nitrogen  in  that  compound  being  replaced  by  phosphonis.  It 
contains  the  elements  of  2  At.  epibromhydrin  and  1  At.  phosphoretted  hydrogen  minua 
4  At.  water  (2C<HBBrO^  +  PH*  -  4H0),  and  is  probably  formed  by  a  secondary 
reaction. 

Eexaglyceric  Bromhydrin.  C»»H«BrO*  =  6C«H«0«+HBr-22HO.  — 
This  compound  remains  in  the  retort  (p.  573}  in  the  form  of  a  black 
crystalline  mass,  impregnated  with  a  syrupy  liquid.  It  is  purified  by 
washing  with  cold  ether  :  boiling  ether  dissolves  it  slightly. 


86  C    1 

27  H    

...    216 
...      27 
...      80 
...      32 

....    49-7 
....      6-2 
....     18-4 
....     25-7 

Berthelot  8c  De  Lnca. 

500 

6-5 

Br  

4  O    

18-6 

24*9 

C»H27BrO<    ... 

.365 

....  100-0 

1000 

nenxihramhydrin.  —  C»H»BrO*  =  2C«H*0«  +  HBr-  8H0.  This  and 
the  two  following  compounds  are  likewise  formed  by  the  action  of  bromide 
of  phosphorus  on  glycerin,  but  in  much  smaller  quantity  than  those 
above  described.  Hemibromhydrin  passes  over  in  the  fractional  distil- 
lation between  epibromhydrin  and  bibromhydrin,  viz.,  at  200^  It  is 
a  neutral  liquid,  soluble  in  ether,  and  saponifiable  by  potash,  yielding 
bromide  of  potassium,  a  substance  analogous  to  or  identical  with  glycerin, 
and  a  trace  of  matter  soluble  in  ether.  The  analyses  of  this  compound 
are  said  to  agree  nearly  with  the  above  formula  [no  analyses  are  given  in 
Berthelot  &  De  Laca's  memoir],  according  to  which  it  may  be  regarded  as 
deriving  from  epibromhydrin,  in  the  same  manner  as  the  latter  from 
bibromhydrin,  viz.,  by  abstraction  of  half  the  hydrobromic  acid  : 

C«H6Br302       -       HBr       -       C«H«BrO»: 
and — 

2C«H»Br03        -        HBr        «        C^^H'BrO^. 

It  is  analogous  in  composition  to  iodhydrin  (ix,  500). 
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BiepibrtmhydrophMphoryl  or  Bibromallylphosphine,  C^H'Br'P  = 
PH(C*H*Br)'.  —  This  compound  distils  oyer,  almost  at  the  same 
temperature  as  monobromhydrin.  The  same  body  usually  crystallizes 
spontaneously  in  the  products  which  are  non-volatile  at  240^^  when  they 
have  been  puri6ed  by  potash  and  ether  before  being  distilled  in  vacuo. 
It  is  purified  by  recrystallization  from  boiling  ether,  and  then  forms 
white,  shining  prismatic  crystals,  volatile  without  decomposition,  and 
sparingly  soluble  in  ether.  It  is  not  sensibly  attacked  by  aqueous 
potash  at  100",  even  after  a  considerable  time. 


Chlorhydrins. 

Bebthelot  &  De  Luoa.    See  Memoirs  cited  at  page  572. 

These  compounds  are  analogous  to  the  bromhydrins.  Three  of  them, 
VIZ.,  monockLorhydrin^  bichlorhydrin,  and  epichlorhydrin,  have  been 
already  described  (ix,  498),  as  produced  by  the  action  of  hydrochloric 
acid  upon  glycerin.  They  may  also  be  obtained  by  treating  glycerin 
with  terchloride  or  pentachloride  of  phosphorus,  the  mode  of  preparation 
and  separation  being  exactly  similar  to  that  of  the  bromhydrins.  It  is 
necessary  however,  to  work  with  an  excess  of  glycerin,  to  prevent  tho 
action  from  becoming  too  violent;  the  products  are  not  very  abundant. 


TerMorhydrin,  C^H'CP.  —  Terchloride  (f  Glyceryl.  — .  Produced  by  the 
action  of  pentachloride  of  phophorus  on  bichlorhydrin  : 

C«H«CPO»     +     PC1»,C1*    -    Pa»0«    +     HCl     +    C«H*CP. 

It  is  a  neutral  liquid,  much  more  stable  than  terbromhydrln;  volatilizes 
at  about  155^ 


fierthelot  &  De  Luea. 

6C     360    ....    24-4     240 

5H     5-0     ....      3-4     3-4 

3  CI    106-5     ....     72-2     720 

C«H«C1»  147-5    ....  100-0    99-4 


Spibiehlarhydrin.  C*H*C1'. — Bpidtehlorhydrin  ;  Bichlonde  of  Glycerylene, 
Produced  in  small  quantity  in  the  preparation  of  terchlorhydrin  and 
bromobichlorhydrin ;  probably  by  a  secondary  reaction,  inasmuch  as 
it  differs  from  bichlorhydrin,  C•H•CPO^  by  2  At.  HO,  and  from 
terchlorhydrin,  by  1  At.  HCl.  It  is  isolated  and  purified  by  repeated 
fractional  distillation. 

It  is  a  neutral  liquid,  volatile  at  about  120^~  Treated  with^moist 
oxide  of  silver^  at  100'',  it  slowly  reproduces  glycerin. 

VOT..   XTII.  2   P 
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O  \j       ........ ....I 

4  H    

86 

4 

....    82-4 
....      3-6 
....    640 

Berthelot&DeLvct. 

31-0 

3-6 

2  CI    

71 

660 

C«H*CP 

Ill 

....  100-0 

100-6 

Bibromochlorhydrin.  C*H*Br*Cl.  —  Chlorhydrodihromhydrin  ;  Bibromo- 
chloride  of  Glyceryl Prodaced  by  the  action  of  pentachloride  of  phos- 
phorus on  bibromhjdrin  (p.  574).  —  Neutral  liquid,  volatile  at  about 
200°.  Treated  with  moist  oxide  of  silver  at  100°,  it  slowly  reproduces 
glycerin. 


6  C   

36       ....    15*3 

a.                 D                ....             A    L 

..     160       ....    67-7 
..      36-5    ....    14-9 

Bertfaelot  &  De  Loca. 
160 

5  H  

2  Br 

2-1 

680 

CI  

140 

0«H*Br2Cl 

..     237-5    ....  100-0 

100-0 

Isomeric  with  bibromide  of  chloropropylenf  • 

Bromobicldorhydrm.  C'H'BrCl*.  —  BnmhydroHchlorhydr%%;  Bromohi'- 
chloride  qf  Glyceryl. .»  Produced  by  the  action  of  pentabromide  of  phos- 
phorns  on  bichlorhydrin : 

[C«H«C190»     +     PBr»,Br»     «     C«H»BrCl«     +     HBr     +     PBi*0«] 

Neutral  heavy  liquid,  volatile  at  about  176^ 

Berthelot  &  De  Loca. 

6C   36      ....  18*7  17-9 

5  H  5      ....  2-6  2-7 

Br 80      ....  370  380 

2  CI  36-5....  41-7  40-9 

C6H«BrCl«    157-5  ....  100*0    99-5 

Isomeric  with  bichloride  of  bromopropylene. 

Treated  with  moist  oxide  of  silver  at  100°,  it  slowly  regenerates 
glycerin;  at  the  same  time  however,  a  small  quantity  of  carbonic  acid 
is  formed  by  oxidation,  and  crystalline  scales  nearly  insoluble  in  water, 
which  appear  to  be  propionate  of  silver. 

C«H»BrCl*     +     6H0     -     O^mO*     +     aHCl     +     HBr 

Glycerin, 
and — 

C«H»BrCl*     +     4HO     «     C«H«0*     +     2HC1     +     HBr 

Propionic  acid. 
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Acetochlorhydrins. 

Bbrthelot  &  Db  Luoa.    N,  Ann.  Ckim,  Fhyi.  52,  459. 

FormcUum  and  Prepamti(m,  Bj  the  action  of  chloride  of  acetyl  on 
glycerin.  250  grammes  of  glycerin  are  introduced  into  a  tubnlaied 
retort  surrounded  by  cold  water,  and  chloride  of  acetyl  is  added  by  small 
portions,  till  a  fresh  addition  no  longer  causes  eTolution  of  heat;  the 
quantity  of  chloride  of  acety]  required  is  very  large.  When  the  reaction 
is  finished,  the  liquid  is  distilled,  the  portion  which  passes  oyer  from  1 80^ 
to  about  260**,  being  collected  apart;  the  distillate  is  shaken  up  first  with 
water,  then  with  an  alkaline  liquid,  afterwards  digested  for  a  day  with 
a  mixture  of  chloride  of  calcium  and  quicklime,  or  fragments  of  potash, 
and  then  redistilled.  The  first  portion,  which  is  the  most  abundant  and 
passes  oyer  at  about  205%  contains  chiefly  aeetobichlorhydrin,  which  may 
be  separated  and  purified  by  repeated  distillation.  Afterwards  at  aboat 
250%  aeetoehlarhydrin  passes  07er,  though  in  mach  smaller  quantity  than 
the  preceding : 

C'HW     4-     C*H»0«,C1    -     C»H»C10»     +     2H0 

Aoetoehlorhydrin. 

and — 

C'HW      +      2(C<H»0«,C1)      «      C»H»CPO<       +       C*H«0*      +      2H0. 

Aoetobichlorhydriii.      Acetic  add. 

AcdocUarhydHn.  &m'CW  =  C«H»0*  +  C*HH)*  +  HCl  -  4H0.  — 
Neutral  colourless  liquid,  haying  the  fresh  ethereal  odour  of  acetate  of 
ethyl,  but  weaker.     V  olatile  at  about  250°. 


IOC 

....    60-0 

....    39-3 

a...               U**F 
....          £i    «S 

....    31-6 

Berthelot  &  De  Luca. 

9H   

....      9-0 

CI  

....    35-5 

24-0 

6  O   

....    48-0 

cn«H»ao« .... 

....  152-2 

.,.,  1000 

May  be  regarded  as  glycerin  (C«H»)'",(H02)»,  in  ^Wch  1  At.  H0>  is  replaced  by 
peroxide  of  acetyl  C*H»0*,  and  another  by  CI,  viz.,  aa  (C«H*)",H02,C*H«0*,C1. 

AcaolMlorhydrm.  C^HKHPO*  =  CWO«  +  C*HK)*  ^-2HCl--eH0.— 
This  compound  is  likewise  obtained  by  passing  hydrochloric  acid  gas  for 
two  or  three  days,  through  a  mixture  of  equal  volumes  of  glycerin  and 
glacial  acetic  acid  heated  to  100°;  but  this  mode  of  preparation  is  not  »o 
good  as  that  above  given,  because  a  large  quantity  of  bichlorhydrin  is 
formed  at  the  same  time  (amp.  iz,  498). 

Limpid  neutral  oil,  haying  the  fresh  ethereal  odoor  of  amtate  of 

2  p2 
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ethyl.      BoiIb  and  distils  at   250°,  witbout  decomposition.    Sparingly 

soluble  in  water. 

Bertbdot  &  De  Loca. 

IOC    60    ....    35-1     35-7 

8  H  8     ....      4-7     41 

2  CI  71     ....    41-5     40-5    ....    41'6 

4  0    32    ....    18-7     19-7 

CWH«CPO<  ....     171     ....  1000     100-0 

=  (C«H«)'",Cm30*,Cl2.    Isomeric  with  bichloiinated  valeric  acid,  bicblorinated 
botyrate  of  ethyl,  &c. 

Treated  with  baryta-water  at  1 00%  it  is  decomposed,  yielding  glycerin, 
together  witb  chloride  and  acetate  of  barinm.  —  Mixed  in  the  cold  with 
absolnte  alcohol  and  hydrochloric  acid,  it  forms  acetic  ether. 

BiacetoMorhydrin.  C'*H"C10»=C«H*0«+2C*H*0*-|-HC1-6H0.  — 
Prod  need  by  the  action  of  chloride  of  acetyl  on  a  mixture  of  eqnal  volumes 
of  glycerine  and  crystallizable  acetic  acid.  The  product  is  distilled,  and 
the  portion  which  passes  over  between  230°  aud  260°,  is  collected  apart 
and  submitted  to  fractional  distillation. 

Neutral  liquid,  having  a  faint  odour,  and  boiling  at  about  245^ 
It  is  difficalt  to  purify  it  from  triacetin,  which  is  formed  at  the  same  time;  consequently 
the  analysis  gave  rather  too  much  carbon,  and  ^o  little  chlorine. 

Bromide  of  acetyl  acts  upon  glycerine  in  a  similar  manner  to  the 
chloride,  producing  analogous  compounds. 

Acetochlorohromhydrin,  C^H'BrClO*.  —  Obtained  by]treatingp;lycerin 
with  a  mixture  of  bromide  and  chloride  of  acetyl  in  equal  numbers  of 
atoms.  It  is  a  neutral,  limpid,  colourless  liquid,  which  Womes  slighUj 
coloured  by  exposure  to  light.  It  has  a  faint  odour,  recalling  that  of 
acetic  ether  and  of  bromide  of  ethylene.  Boils  at  228°,  and  distils  withoat 
sensible  decomposition. 


JOG   

60-0 
8-0 
800 
35*5 
320 

....    27-8 
....       o*7 
....    37-2 
....    16-5 
....     14*8 

Berthelot  &  De  Loca. 
27*5 

8  H  

^•Q 

Br 

CI  

4  0  

36-0 

16-5 

16-1 

CWH'BrClO*  .... 

215*5 

....  1000 

100*0 

»  (C«H«)'^C<H30^,Br,Cl.  —  Isomeric  with  chlorobrominated  valeric  add,  chloro- 
brominated  butyrate  of  methyl,  &c. 


Glycerides  of  Folybasic  Acids. 

J.  M.  VAN  Brmhblen.  J.  pr,  Okem.  69,  84;  abstr.  JaJira^.  1856, 
p.  602;  Jahresber.  d.  Cittern,  1856,  602.  Farther:  Jahretber.  1858, 
434. 

Desplats.     Compt.  rend,  49,  216. 

Succinin.    C"H"0^®.  —  Produced  by  heating  together  equal  weights 
of  glycerin  and  succinic  acid  at  IdO''.   The  two  substances  melt  tog^her 
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to  a  brown^  sympy  msaa,  bat  no  chemical  combination  takee  place  j  bat 
when  they  are  heated  for  aeyeral  hoars  to  between  200"  and  260%  water 
is  given  off,  and  finally  also  a  small  portion  of  glycerin.  The  residue  is  a 
hard  b]ack-brown  mass,  insoluble  in  water,  alcohol,  ether,  and  bisulphide 
of  carbon. 

Dried  at  160**.  van  Bemmelen. 

14  C    84     ....     48-27     48-45 

10  H    10    ....      6-75    5-79 

10  O    80    ....     45-98    45.76 

CMQiOQi*    174    ....  100-00    100-00 

Sacoinin  dissolves  slowly  when  boiled  with  water  and  alcohol ;  slowly 
also  in  alkalies  in  the  cola,  more  quickly  when  heated.  By  continued 
boiling  with  oxide  of  lead,  it  is  decomposed,  yielding  succinic  acid  and 
glycerin,    (van  Bemmelen.) 

Benzosuednin.  C"H"0".  —  Obtained  by  heating  glycerin,  succinic 
acid,  and  benzoic  acid,  in  equal  numbers  of  atoms  to  200%  water 
and  benzoic  acid  then  escaping,  and  repeatedly  heating  the  product 
to  200*'  with  benzoic  acid.  The  product  is  a  viscid  black-brown  mass, 
which  is  decomposed  by  continued  boiling  with  water  and  with  alcohol, 
also  by  boiling  with  caustic  potash,  the  solution  in  the  latter  case 
containing  benzoic  and  succinic  acid  : 


28  C 

14  H 

168  ....  60-43 

14  ....   504 

van  Bemmelen. 

«. 57*27 

5-42 

12  O 

96  ....  34-53 

37-31 

C»H"OW  , 

(C«H«)'"  1 
C"H*0» 

278  ....  lOO'OO 

100-00 

6HO 

The  deficiency  of  carbon  and  excels  of  hydrogen  in  the  analysis  show  that  the 
transformation  of  the  glycerin  was  not  quite  complete. 

Glycero-mcdnie  add.  When  a  mixture  of  1  At.  glycerin  and  1  At. 
succinic  acid  is  heated  to  160°,  till  it  forms  a  homogeneous  mass,  a  brown 
£yrup  is  obtained,  which  dissolves  readily  in  water  and  forms  salts  with 
bases.  On  triturating  this  syrup  with  oxide  of  lead  under  water,  the 
uncombined  succinic  acid  separates  as  succinate  of  lead,  while  glycerol 
micdn^ite  of  lead  remains  in  solution.  The  solution  evaporated  in  vacuo 
leaves  the  salt  in  the  form  of  a  gummy,  easily  decomposible  mas% 
somewhat  soluble  in  alcohol,  (van  Bemmelen,  Jahresher.  d,  Chem, 
1858,  434.) 

Glyceroxalic  acid  is  produced  when  oxalic  acid  and  glycerin  are 
heated  together,  before  the  heat  becomes  strong  enough  to  give  rise  to 
the  production  of  formic  acid  (xii,  478).  The  lime*salt  of  this  acid  is 
soluble  in  water,     (van  Bemmelen,) 

Glyceronwnotariaric  add,  C^H'^O"  =  C»H«0»  +  C«H»0«  -  2H0.— 
Obtained  by  beating  a  mixture  of  equal  parts  of  tartario  acid  and 
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gljoerin  to  lOO*"  for  forty  hoars.  The  limMali  is  CP^H^OftO^  (already 
analysed  by  Berzelias) ;  and  the  baryta-salt,  O^^H^'BaO".  The  magneua 
lead,  copper,  zinc,  and  silrer  salts  are  soluble  in  water,  and  are  slowly, 
decomposed  by  water,  more  quickly  with  addition  of  lime  or  baryta^ 
yielding  glycerin  and  tartaric  acid.     (Desplats.) 

GlyctrobOaHaric  acid.  C»H"0»  =  2C«H«0»  +  C«HK)«  -  4H0.  — 
Obtained  by  heating  to  100°  for  fifty  hoars  a  mixture  of  equal  parts  of 
tartaric  acid  and  glycerin,  in  presence  of  a  certain  quantity  of  water.  — 
The  acid  is  bibasic.  —  Lime-salt,  C»H"Ca»0" ;  barytarsalt,  C»H"B»K)». 
(Desplats.) 

EpiglycmMtartarie  acid.  C»ff  *0»*  =  2C*HK)»  +  C«HH)«  -  6H0. 
—  Obtained  by  heating  to  140°,  for  a  long  time,  a  mixture  of  equal  parts 
of  glycerin  and  tartaric  acid.  —  It  is  monobasic.  Lime  and  baryta-saltaL 
C»H"MO>*.    (DespUts.) 

QlyceroUrtartarie  acid.  C»H«0»  =  3C«H«0'*  +  C*H«0«  -  4H0.— 
Produced  by  heating  glycerobitartario  acid  with  15  times  its  weight  of 
tartaric  acid,  or  1  pt.  of  glycerin  with  20  pts.  of  acid,  and  keeping  the 
temperature  at  140°  for  thirty  hours.  —  The  lime  and  baryta-salts  are 
C»H"M*0»     (Desplats.) 

Citromonoglycerin.  (?*H^W*.  — *  When  citric  acid  and  glycerin  are 
heated  together  to  160°  for  20  hours,  in  nearly  equal  numbers  of  atoms 
(the  glycerin  being  in  slight  excess),  water  is  giyen  off,  and  there 
remains  a  hard,  light,  yellow,  yitreous  mass,  which  is  citromonoglycerin. 
It  is  decomposed  by  alkaliB  and  by  oxide  of  lead,  yielding  citric  acid  and 
glycerin. 

Tin  Bemmden. 

18  C 108    ....    47-0    46-6 

10  H    10    ....      4-3    4-6 

A4  \J    •••••.....M....      1X«     ....     4S*7      ....•.••      4t5*o 

C»8H«»0"    230    ....  100-0    100-0 

Oi^robiglyeerin.  (?*H»0»  =  C»H»«Ow  C«HW.  —  When  citric  acid 
is  heated  with  a  large  excess  of  glycerin  to  160°  or  170°  for  several 
hours,  there  remains  a  yellow-brown  residue,  which  appears  to  be  s 
compound  of  1  At.  citromonoglycerin  with  1  At.  glycerin.  It  giyes  off 
glycerin  when  heated  to  180°  or  190°,  and  is  reconyerted  into  citric 
acid  and  glycerin  by  the  action  of  alkalis  or  of  oxide  of  lead,  (yan 
Bemmelen.) 

nm  BemmelMi. 

24  C 144     ....     44-71     4482 

18  H 18    ....      5-59    5-47 

20  O 160    ....     49-70    49-71 

C«H»0»  ....  322    ....  100-00    100-00 

(C«i!»)«     "I 
«  H'     yO^t  or  a  doable  molecule  of  glyoerin,  in  wUch  3  At.  H  are 

replaeed  by  citrjl,  Ci^H^Qb.  -*  Its  formation  'is  repremted  by  the  eOTstion  2C*H*0* 
+  C»HH>H  .  C^HiK)"  +  6H0.  '       ^ 
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GlycerocUric  acid,  analogonB  to  gljcerosnoeinic  aoid^  is  obtained  by 
heating  citric  acid  with  glycerin  to  a  temperature  not  sufficient  to 
produce  either  of  the  preceding  compounds,  (van  Bemmelen,  Jahresber, 
d.  Ohm.  1858,  434.) 


Page  501. 

w^tYro^Zj^dmn.— This  substance  exhibits  different  properties  according 
to  the  manner  in  which  it  is  prepared.  —  Ordinary  hydrated  glycerin, 
added  to  a  mixture  of  3  pts.  sulphuric  and  1  pt.  fumic  nitric  acid,  is 
converted  into  a  liquid  which  detonates  violently  under  the  hammer;  but 
anhydrous  glycerin  treated  in  like  manner,  yields  a  non-explosive  body 
which  burns  without  noise.  Both  kinds  of  nitro-glycerin,  when  exposed 
to  a  mixture  of  solid  carbonic  acid  and  alcohol,  become  gummy  and 
assume  the  appearance  of  fatty  acids;  and  both  decompose  spontaneously, 
with  evolution  of  red  vapours.  A  sample  of  nitroglycerin  which  decom- 
posed in  this  manner  on  exposure  to  summer  sunshine,  yielded  crystals 
of  oxalic  acid,  together  with  two  liquids,  the  upper  of  which  contained 
nitric  acid,  ammonia,  oxalic  acid,  hydrocyanio  acid,  and  other  compounds 
not  examined.  (J.  H.  Gladstone,  Iiep<yrU  of  the  British  AnociaUon, 
1856  j  Jahresber.  d.  Chem.  1857,  479.) 


Oyheramine.  C*H»NO*  =  N.H«,C«H^O*.  —  {Formation  p.  574)/—  It  is 
likewise  produced,  in  small  quantity,  by  the  action  of  ammonia  on  mono- 
chlorhydrin.  —  When  separated  from  the  hydrobromate  by  very  strong 
potash-Bolation,  it  forms  an  oily  liquid,  easily  soluble  in  water  and  in 
ether.  —  The  hydrchloraU  becomes  moist  on  exposure  to  the  air,  blackens 
and  decomposes  when  heated.  Its  alcoholic  solution  forms  with 
bichloride  of  platinum,  a  double  salt  which  separates  in  orange-coloured 
rannles.    (Berthelot  &  De  Lnca,  Ann.  Fkarm.  101,  74.) 

Platinum^scdt*  B.  &  L. 

6  C  36-0  ....  12-1  130 

10  H  10-0  ....  3-4  2-9 

N  14-0  ....  4-8  4-6 

Pt 990  ....  33-3  32-7 

3  CI 106-5  ....  36-6 

4  O  32-0  ....  10-8 

C«H»NO<,HCl,PtCP    297-5    ....  100-0 


ADDITIONS   TO    VOL    XHt 


Pages  123  and  137. 

The  salts  of  anisic  and  nitranisio  acid  have  recently  been  more 
minntely  examined  by  Engelhardt^  {FeterA  Akad,  BvlL  xvi,  289 ;  Ann, 
Fharm.  ovili,  240). 

Animte  of  Potash,  C"H^KO*,  obtained  by  neutralising  the  acid  with 
carbonate  of  potash,  drying  and  recrystallizatiou  from  70  per  cent, 
alcohol,  forms  thin  nacreons  laminsd  which  are  anhydrous;  after  drying  in 
the;^r,^they  contain  20*63  p.  c.     (Calculation  20*60  p.  c.) 

Anisate  of  Soda.  C^H^NaO^.  —  A  solution  of  this  salt  in  boiling 
alcohol  yielded  on  cooling,  transparent,  shining,  rhombic  laminie  contain- 
ing C"H'NO«  +  Aq,  which  at  130°  tjave  off  5-11  p.  c.  (1  At.)  water 
(calc.  4*92).  When  these  laminsd  were  left  for  some  time  under  the 
mother-liquor  in  an  open  vessel,  they  disappeared,  and  larger  transparent 
crystals  were  formed,  apparently  belonging  to  the  oblique  prismatic  (mono- 
clinic)  system,  and  giving  off  13*36  p.  c.  (10  At.)  water  at  130^  (cal- 
culation requiring  34*25  p.  c). 

Anhydrou8'8alt.  Engelbardt. 

CWH70« 151     ....    86-78 

Na  23     ....     13-22     13-10  to  13*6 

C«H7NaO«....  174    ....  100-00 

Anisate  of  Baryta,  C"H'BaO*,  crystallizes  by  evaporation  of  its 
aqueous  solution,  in  colourless,  shining,  rather  thick,  rhombic  tables, 
which  are  anhydrous  and  sparingly  soluble  in  water.  The  salt  dried 
at  160°  gave  31  09  p.  c.  barium  (calculation  :  31*20;  Laurent's  analysis 
(p.  126)  gives  31*8  p.  c.  Ba). 

Anisate  of  Stroniia^  C"H'SrO*j+  Aq,  [is  precipitated  by  nitrate  of 
strontia  from  a  solution  of  anisate  of  ammonia,  in  shining  lamime,  which 
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at  140^  gave  off  4*38  p.  c.  (I  At.)  water  (calculation  :  4*41  p.  c).  The 
dehydrated  salt  gave  bj  analysis  22*22  p.  c.  strontium  (calculation: 
22-48  p.  c).  ' 

AniscUe  of  Lime,  C'*H'CaO®  +  Aq.  —  The  boiling  aqueous  acid 
saturated  with  carbonate  of  lime  deposits  on  cooling,  transparent, 
elongated  laminsB,  which  at  170°  give  off  5*38  p.  c.  (1  At.)  water  (cal- 
culation 5*0  p.  c).  The  dehydrated  salt  gives  1 1*53  p.  c.  ealcinm  (cal- 
culation: 11*69  p.  c).  The  aqueous  solution  yields  by  slow  evapora- 
tion short,  transparent,  fiat  prisms. 

The  anisates  of  baryta  and  lime  did  not  yield  bibasic  salts,  when  treated  in  the 
manner  by  which  Piria  obtained  bibasic  salts  from  the  corresponding  salicylates  (xii^  257). 

Anisaie  of  Magnma]  C"H'MgO'  +  4Aq,  is  readily  soluble  in  water 
and  alcohol.  From  the  alcoholic  solution  it  crystallizes  in  flexible 
stellate  needles  which  give  off  16*93  p.  c.  (4  At.)  water  at  00°  (calcula- 
tion 16*41  p.  c).  The  anhydrous  salt  yielded  7*32  p.  c.  mi^nesium 
(calculation  7*36).  / 

Anitate  of  Lead.  —  a.  Monobasic.  C^HTbO*  +  HO.  —  Obtained 
by  precipitating  anisate  of  ammonia  with  neutral  acetate  of  lead.  White 
powder  which  dissolves  in  boiling  water  and  crystallizes  on  cooling  in 
thin  nacreous  laminee,  which  give  off  their  water  (1  At.)  between  80°  and 
90^,  the  salt  then  caking  together  and  melting  to  a  transparent,  yellow, 
vitreous  mass.  The  precipitated  salt  yielded  3*5  p.  c.j  the  crystals 
3*4  p.  c.  water  (calculation :  3*41  p.  c).  The  dehydrated  salt  gave 
39*19  p.  c.  of  lead  (calculation  39*32  p.  c.). 

Biboiie.  C^H'Pb'O*  +  Aq.  —  A  boiling  solution  of  the  monobasic 
salt  mixed  with  a  solution  of  basic  [acetate  of  lead,  forms  a  white  heavy 
precipitate  consisting  of  microscopic  tables,  which  retain  1  At.  water 
when  dried  over  hydrate  of  potash.  It  gave  off  2*48  p.  c.  water  at 
140^  and  the  dehydrated  salt  was  found  to  contain  58*16  p.  o.  lead 
(calculation,  2*4  p.  e.  water  and  58*03  lead).    . 

AniscUe  of  Coppei\  (?*H*Cu*0*  f  —  A  solution  of  anisate  of  am- 
monia or  anisate  of  soda  forms  with  sulphate  or  acetate  of  copper  a 
greenish  blue  precipitate  which  is  a  mixture  of  anisic  acid  with  a  oasic 
salt.  After  extracting  the  free  acid  by  means  of  ether,  the  residual 
salt  dried  at  J  20^  gave  by  analysis  a  quantity  of  copper  varying 
from  23*4  to  26*8  p.  c.  (the  formula  C"H«CnH)'  requires  25  per  cent.). 
The  precipitate  obtained  with  anisate  of  soda  and  acetate  of  copper  dis- 
solves in  boiling  acetic  acid,  but  the  solution  on  cooling  deposits  anisic 
acid,  the  copper  remaining  dissolved. 

NiTRANiSATES.  —  Nitraniaote  of  Potash.  C"H«XK0«  +  2  Aq.  —  Ob- 
tained by  saturating  nitranisic  acid  with  carbonate  of  potash,  evaporating 
dryness,  and  recmtallizing  from  boiling  alcohol.  Forms  shining,  elongated 
tablets,  which  give  off  6*63  to  6*77  p.  c.  (2  At)  water  at  140°  (calcular 
tion  7-1  p.  c).  The  dehydrated  salt  C^'H*XKO*  yielded  by  analysis 
16*18  to  6*62  p.  c.  potassium.     (Calculation  16*62  p.  c.) 
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Nitranuaie  of  Soda,  C^'H^XNaO*  +  2H0,  prepared  in  like  maimer, 
crystallises  from  the  hot  aqueous  solation  in  flat  yellow  needles  (a),  and 
from  the  hot  alcoholic  solution  in  slender  yellow  needles  (6). 

At  ISO""  Engdhardt 

(a)  (b) 

C«H«XO«    196    ....    89-5    

Na 23    ....     10-5     10'04    ....     10-42 

C"H«XNaO»   ....  219     ....  100-0    

Cry$tallized.  Engtlhardt. 

w       w 

CWH«XNaO»   219     ....     92-41 

2HO    18     ....      7-59    7-27     ....    7*42 

CWfl^XNaOe  +  2Aq    ....  237     ....  100-00 

Niti^anisaie  of  Baryta.  C**H'XBaO^  +  4Aq.  —  Produced  on  adding 
nitrate  of  baryta  to  nitranisate  of  ammonia,  as  a  white,  flocculent  preci- 
pitate, nearly  insoluble  in  cold  water,  but  much  more  soluble  in  boiling' 
water  :  from  the  boilings  solution  it  separates  in  flakes  composed  of  micro* 
scopic  needles.  The  air-dried  salt  gives  off  11*7  p.  c.  (4  At.)  water  at 
150.  (Calculation  :  1 1  -9  p.  c).  —  The  dehydrated  salt  yields  by  analysis 
25*74  p.  c.  barium.     (Calculation:  25*89  p.  c). 

NUranuaie  of  Strontia.  C"H«XSrO«  +  4Aq.  —  Resembles  the 
baryta*8alt.  Oires  off  12*5  p.  c.  (4  At.)  water  at  142^  (Calculation  : 
13*05  p.  c).  The  dehydrated  salt  yields  by  analysisl  7*89  p.  c*  stron- 
tium.    (Calculation  :  18*22  p.  c). 

Nitranisaie  of  Lime,  C^^H'XCaO  +  4Aq,  separates  on  mixing  the 
solutions  of  nitranisate  of  soda  and  chloride  of  caloiam,  as  a  crystalline 

Precipitate  which  when  recrystallized  from  water  yields  flexible  needles, 
'he  air-dried  salt  gives  off  9*4  p.  c.  (4  At.)  water  at  150^  ^Iculation: 
10*3  p.  c.)j  and  the  dried  salt  yields  9*19  p.  o.  calcium.  (Oalcolation  : 
9*25  p.  c). 

Nitranisate  of  Lead,  C^'H'XPbO'^  crystalliaes  from  water  in  anhy- 
drous needles  which  explode  with  violence  at  a  red  heat.  After  the 
explosion  there  was  left  33  p.  c  of  lead^  the  calculated  quantity  being 
34-63  p.  c. 

SulphanUic  Acid,  —  The  normal  bar3rta-6alt  of  thla  acid^  dried  at  180^ 
was  found  by  Engelhardt  to  contain  37*08  p.  c.  barium,  which  is  the 
same  as  the  quantity  found  by  Zervas  (xiii,  1*29).  When  a  portion  of 
this  salt  was  completely  decomposed  by  sulphuric  acid^  an  equal  quantity 
of  the  undecomposed  salt  then  added,  and  the  mixture  evaporated,  a  white 
granular  mass  was  obtained,  which  yielded  by  analysis  30*1  to  30*7  p.  c. 
barium,  agreeing  very  nearly  with  the  composition  of  the  Ktquibatie  salt 
C"H«Ba»0«,2S0»  +  C"H'BaO«,2SO»  (corresponding  to  the  sesquibaaic 
sulphosalicylate  analysed  by  Mendius,  xii,  277)^  which  reqoires  30*8 
p.  c.  barium. 

Nitranisic  acid  is  completely  decomposed  by  the  action  of  anhydrous 
sulphuric  acid.    (Engelhardt.) 
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Page  183. 

Caprylic  -4 ZcoAoL  —  Stadeler  {J.  pr.  Chem,  72,  241),  maintains  that 
the  chief  prodacte  of  the  distillation  oi  castor-oil-soap  (ricinolate  of  potash 
or  soda)  with  excess  of  the  alkali^  are  (snanthjl-alcohol  and  methjl- 
cenanthyl : 


C»HWO«      +      2(K0,H0)      ^      CWHi«02       +       C^H^K^Os       + 


(?H^ 


RidnoUc  add. 


CEnanthylic 
alcohol. 


Sebate  of 
potash. 


Marsh-gas. 


C»HWO«      +     2(K0,H0) 


Ricmolic  add. 


C»H',C"HiW 

Methyl, 
cenanthyl. 


C»HWK«0« 

Sebate  of 
potash. 


+     4H 


According  to  Dachaner,  on  the  contrary  (Ann.  Phai^m,  106,  270),  the 

products  of  the  distillation  are  methyl-oenanthyl  and  caprylic  alcohol^ 

C"H**0',  the  formation  of  the  latter  differinff  from  that  of  the  former 

only  hy  the   elimination  of  two  atoms   of  hydrogen  instead  of  four 

(p.  184).      (It  does  not  appear  that  Stftdeler  actually  observed  the  elimination  of 
marsh -gas). 

Chloride  of  Capryl.  —  On  submitting  the  portion  of  the  liquid,  which 
in  the  distillation  just  mentioned,  passed  over  between  174®  and  178",  to 
the  action  of  pentachloride  of  phosphorus  (without  previously  treating  it 
with  bisulphite  of  soda  to  separate  the  methvl-oenanthyl)  washing  the 
resulting  distillate  with  water,  and  distilling  between  171^  and  175^  a 
liquid  was  obtained,  having  the  composition  of  chloride  of  capryl,  as  will 
be  seen  by  comparing  the  analytical  numbers  with  the  calculation 
according  to  the  formnlro  C"H^C1  and  C^H"C1. 


16  C 

17  H 

a 


Calculation. 

96-0  ....  64-6 
170  ....  11-5 
35*5     ....     23-9 


14  C     .... 

15  H    «.. 

CI    .... 


84-0 
150 
35-5 


62-5 
11-2 
26-3 


Dachauer. 

64-2 

11-4 

24-0 


C«Hi7Cl  148-5 


100-0 


C»*H«C1 134-5 


1000    99-6 


AcetaU  of  Capiyl  C«^H«>0*  =  C*H»(C"H")0*.  —  Caprylic  alcohol, 
freed  from  methyl-oenanthyl  by  treatment  with  bisulphite  of  soda,  dis- 
solves sodium  in  large  quantity ;  and  the  resulting  thick  yellow  mass, 
treated  with  chloride  of  acetyl,  becomes  heated,  deposits  chloride  of 
sodium,  and  when  water  is  poured  upon  it,  is  converted  into  a  mobile 
liquid,  which,  after  being  dehydrated  by  repealed  rectification,  boiled 
constantly  between  191°  and  19 2^ 


*  The  numbers  given  in  Dachauer's  memoir  are  64*1  C,  11-5  H,  and  23-9  C\, 
together  making  100 :  there  is,  however,  an  error  in  the  calculation.  According  to  the 
atomic  weight  of  chlorine  which  he  adopts  (36)  his  analysis  would  give  24*3  p.  c.  of 
chlorine,  not  23*9.    (W.) 
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20  C    . 
20  H    , 

Calculation. 

120    ....    69-7 
20    ....     11-6 
32     ....     18.7 

Dachaaer. 

70^0 

11-9 

40 

■ 

18-1 

t 

C<H»((?»H>7)0*  172     ....  100-0    ;00-0 

» 

The  formula  of  acetate  of  oenanthyl  C^'H^^  requirea  68*4  C,  11 -4  H,  and 
20*2  O. 

Chloride  of  Caprylene,  C**H"C1'. — Prepared:  1.  By  passing  chlorine 
gas  for  a  short  time  into  water  on  which  caprjlene  floats,  drying  the 
product,  and  distilling.  A  considerahle  quantity  of  undecomposed  capry- 
lene  passes  oyer  at  first ;  then  the  boiling  point  remains*  for  a  long  time 
between  190^  and  200°;  and  of  this  product  the  greater  portion,  after 
repeated  distillatien,  passes  over  between  197°  and  200°.  —  By  distilling 
methyl-oDnanthyl  (C^*H^*0*)  with  pentachloride  of  phosphoms,  decom- 
posing the  distillate  with  water,  and  redistilling  the  insoluble  oil.  The 
greater  part  then  passes  over  between  190°  and  200°,  which  is  about  the 
boiling  point  of  the  product  obtained  by  the  first  method.* 

Dadianer. 

(1)  (2) 

16  C    96    ....    52-5 

16  H  16    ....      8-7 

2  Ci  71     ....    38-8    39-4     ....    38-9<-) 

C»«HWC1«    ....  183    ....  100-0 
(«)  The  details  of  these  determinatioiu  are  not  given. 


*  The  iaomeric  compounds  obtained  by  the  action  of  chlorine  on  the  hydro- 
carbons OH™,  and  by  that  of  peDtachloride  of  phosphorus  on  the  aldehydes,  generally 
exhibit  different  boiling  points:  thus  C^H^P,  ordinary  Dutch  liquid,  boils  at  82-5''; 
but  the  isomeric  compound  prepared  by  treating  acetic  aldehyde  with  pentachloride  of 
phosphorus  boils  at  60^    (Geuther,  Ann.  Pkarm.  106,  266.) 
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THE    TWELFTH   ANNIVERSARY   MEETING 


OF    THB 


CAVENDISH  SOCIETY. 


The  Anniversary  Meeting  of  the  Cavendish  Society  for  the  year  1859, 
was  held  at  the  rooms  of  the  Chemical  Society,  in  Burlington  House, 
on  Tuesday,  the  Ist  of  March,  at  three  o'clock  in  the  afternoon. 

The  Chair  was  taken  by  Thomas  Gba.ha.m,  Esq.,  F.R.S., 
President,  who  called  upon  the  Secretary  to  read 

THE  REPORT  OF  THE  COUNCIL. 

**  In  reporting  the  results  of  their  proceedings  to  the  Members,  the 
Council  have  to  state  that  two  thick  volumes  have  been  added  to  the 
Works  of  the  Cavendish  Society  since  the  last  Anniversary  meeting.  These 
consist  of  the  twelfth  volume  of  Gmelin's  *  Hand-book  of  Chemistry/  which 
has  been  supplied  as  a  second  book  to  those  members  who  have  subscribed 
for  the  year  1856 ;  and  the  third  and  concluding  volume  of  BiscnoF's 
'  Elements  of  Chemical  and  Physical  Geology,'  which  is  being  issued  as  a 
book  for  1868.  The  Council  regret  that  they  have  not  hitherto  been  able 
to  supply  more  than  one  book  for  each  of  the  years  1857  and  1858,  and  they 
feel  it  necessary  to  explain  the  circumstances  which  have  led  to  this  result. 

"For  several  years  past  the  Council  have  been  seeking  for  works 
suitable  for  the  Cavendish  Society,  and  although  many  have  from  time  to 
time  been  suggested,  yet  none  of  them  has  been  found,  after  a  careful  con- 
sideration, to  be  such  as  the  Council  could  feel  justified  in  adopting,  so  that 
much  difficulty  has  been  experienced  in  providing  suitable  matter  to  keep 
up  a  full  and  regular  supply  of  books  to  the  members.  This  circumstance, 
probably,  has  tended  to  retard  the  payment  of  subscriptions ;  but  indepen- 
dently of  this,  there  has,  during  the  last  five  or  six  years,  been  an  evident 
foiling  off  in  the  amount  of  support  afforded  to  the  Society  ;  and  with  a 
diminished  income  the  Council  nave  felt  it  incumbent  upon  them,  not 
only  to  be  cautious  in  incurring  liabilities,  but  also  to  endeavour  to  make 
the  books  supplied  for  each  year  bear  some  relation  to  the  aggregate 
amount  of  the  subscriptions  paid  for  the  same  periods.  Thus,  for  the  years 
1857  and  1858  the  subscriptions  which,  up  to  the  present  time,  have  been 
paid,  have  not  more  than  met  the  expenses  involved  in  producing  the  two 
books  already  issued  for  those  years,  and  the  Preparation  of  other  volumes 
for  the  same  years  must  depend  upon  the  means  placed  at  the  disposal  of 
the  Council,  who,  in  accordance  with  the  constitution  of  the  Society,  can 
only  apply  the  fuuds  provided  by  the  subscribing  Members. 


'*  In  the  last  Annual  Report  the  Council  referred  to  Rosb*8  '  Analytical 
Chemistry  *  as  a  work  for  the  prodaction  of  which  in  English  they  had 
made  arrangements  which  appeared  to  be  very  satisfactory ;  and  the  first 
volume,  edited  by  Mr.  T.  H.  Henry,  was  then  proposed  to  be  made  a  second 
book  for  1857.  The  Council  have  since  been  induced  to  alter  this  arrange- 
ment. They  hare  been  made  aware  by  the  author  that  a  new  edition  of 
the  work,  in  French,  had  been  undertaken  by  him,  and  further,  that  the 
French  edition  would  shortly  be  followed  by  a  new  and  improved  edition 
in  German  ;  they  consequently  thought  it  very  undesirable  to  reproduce 
the  work  in  English  at  the  present  time,  and  have,  therefore,  abandoned 
the  undertaking. 

''  The  Council  have  received  the  following  communication  from  some  of 
the  members  who  were  present  at  the  meeting  of  the  British  Association 
at  Leeds : — 

''  *  The  undersigned  Members  of  the  Cavendish  Society  present  at 
the  meeting  of  the  Britbh  Association  in  Leeds,  beg  respectfully  to 
suggest  to  the  Council  of  that  Society  the  desirability  of  furnishing 
to  the  Enfflish  Chemists  an  annual  abstract  of  papers  on  Chemical 
Science  publiehed  during  the  year. 

'^  ^The  existence  of  Lie  bio  and  Kopp's  "Annual  Report  on  the  pro- 
gress of  Chemistry  and  the  Allied  Sciences,"  appears  to  us  to  oTOr  a 
favourable  basis  for  an  arrangement  by  which  such  a  desideratum 
might  be  supplied  simultaneously  in  the  Qerman  and  English  Lau- 
ffuages.  Signed,  W.  Vernon  Harcourt,  Robert  Angus  Smith,  James 
Young,  John  Thom,  William  Odlinff,  Robert  Warington,  C.  H.  B. 
Hambly,  H.  C.  Sorby,  William  Sykes  Ward,  Richard  Revnolda, 
William  Huggon,  Thomas  Harvey,  J.  H.  Gilbert,  W.  J.  Russell/ 

"  In  connexion  with  this  communication,  it  has  been  further  suggested 
by  one  of  the  memorialists,  Dr.  R.  An^s  Smith,  that  works  on  the  follow- 
ing subjects  are  much  wanted  by  Enghsh  Chemists,  and  might  be  suitably 
undertaken  by  the  Cavendish  Society : — 

'*  *  1.  A  Repertorium  of  Chemical  Literature. 

^  *  2.  A  Collection  of  Chemical  Tables. 

"  *  3.  A  History  of  Chemistry. 

*  *  4.  A  History  of  the  Arts  m  connexion  with  Chemistry. 

''  ^  6.  A  Dictionary  of  Analyses,  illustrating  the  Physical  History, 
iSeology,  Mines,  and  Manufactures  of  England. 

^ '  6.  A  Dictionary  of  Analyses,  the  foundations  of  Scientific 
Chemistry. 

"  *  7.  A  reprint  of  the  more  remarkable  documents  of  all  times 
which  have  formed  great  eras  in  Chemical  Science,  or  have  served 
as  germs  of  great  truths  in  the  Science.' 

**  These  suggestions  will  be  duly  considered  by  the  Council,  but  with 
reference  to  several  of  the  subjects  named,  there  appear  to  be  difficulties  in 
the  way  of  obtaining  competent  authors  to  undertake  them. 

"  The  only  work  which  the  Council  now  have  in  hand,  or  to  which  they 
are  committed,  is  the  great  work  of  Leopold  Gmelin,  with  which  the  rise 
and  progress  of  the  Cavendish  Society  is  so  intimately  associated.  To  the 
completion  of  this  work  the  Society  must  hold  itself  pledged,  and  the 
Couneil  have  reason  to  believe,  from  communications  which  have  been 
made  to  them,  that  they  will  best  consult  the  wishes  of  the  members  by 
finishing  this  work  before  any  other  important  undertaking  is  entered  upon. 
The  Council  are  fortunate  in  having  the  services  of  an  editor  who  steadily 
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proceeds  with  the  task  he  has  undertakeu,  and  who  fully  keeps  paoe 
with  the  production  of  the  work  in  German.  The  thirteenth  volume  of 
the  English  translation  is  now  iu  progress,  and  will  be  out  in  the  course 
of  a  few  months  as  a  book  for  1859  ;  there  will  then  be  one  more  volume  of 
the  German  edition  to  appear,  which,  with  the  new  matter  introduced  bj 
Mr.  Watts  in  his  translation,  will  make  two,  or  at  most,  three  volumes,  of 
the  size  usually  produced  by  this  Society.  It  will  be  necessary  to  have  a 
copious  index  to  the  whole  work,  and  this  will  probably  occupy  an  entire 
volume.  Three  or  four  volumes,  in  addition  to  the  volume  now  in  course 
of  preparation,  will,  therefore,  brin^  this  great  encyclopsadia  of  chemical 
knowledge  to  a  conclusion.  With  its  introduction  to  English  readers  the 
mission  of  the  Cavendish  Society  commenced,  it  has  afforded  a  continned 
supply  of  matter,  the  appearance  of  which  from  year  to  year  has  been 
looked  for  with  solicitude,  and  accompanied  with  expressions  of  satisfac- 
tion, which  have  served  to  indicate  how  greatlv  the  sucoeis  of  the  Society 
has  been  due  to  its  influence ;  and  when  it  shaU  be  brought  to  a  conclusion 
it  will  obviously  be  difficult  to  find  another  work  so  generally  acceptable 
to  the  Members.  Sacceedine  Councils  will  have  to  direct  their  attention 
to  this  subject^  and  to  consider  how  far  it  will  be  practicable  to  maintain 
the  Society  in  an  active  and  efficient  state,  when  the  work  for  which  it  was 
chiefly  called  into  existence,  and  which  has  hitherto  formed  the  principal 
centre  of  union,  shall  have  been  accomplished. 

^  In  forming  a  decision,  it  will  be  necessary  to  bear  in  mind,  that  for 
the  efficient  maintenance  of  the  Society,  with  means  for  producing  two 
volumes  for  each  year,  such  as  those  usually  produced  by  the  Society,  there 
must  be  about  a  thousand  annual  subscribers.  This  has  been  the  average 
number  of  members  who  subscribed  to  the  Society  for  the  first  five  years  of 
its  existence,  from  1846  to  1852,  while  for  the  three  years  extending  from 
1852  to  1855,  the  average  number  has  been  about  seven  hundred,  and  lor 
the  succeeding  three  years  the  contributing  members  have  not  exceeded 
five  hundred ;  but  the  Council  expect  many  subscriptions  in  arrear  to  be 
yet  paid  for  the  last  three  years. 

"With  the  view  of  promoting  the  accession  of  new  members,  the 
Council  have  made  arrangements  for  supplying  those  of  the  back  volumes 
of  Gmblin*s  '  Chemistry '  which  still  remain  on  hand,  without  the  other 
works  of  the  Society,  as  will  be  seen  by  reference  to  the  statement  ap- 
pended to  this  report.  All  the  copies  of  the  first  volume  of  Gmelm, 
treating  of  physics,  have  been  disposed  of^  but  there  are  several  seta  on 
hand  of  the  *  Inorganic  Chemistry,'  from  Vol  II  to  VoL  VI,  inclusive,  and 
of  all  the  volumes  treating  of  Organic  Chemistry. 

"  In  conclusion,  the  Council  would  submit  to  the  Members  that  the 
interests  of  the  Society  demand,  at  the  present  time,  their  active  co-<^[>erar- 
tion.  It  is  by  paying  up  their  back  subscriptions,  and  by  obtaining  new 
subscribers,  that  the  Members  will  render  the  most  efficient  aid  te  the 
Council,  and  thus  enable  them  to  complete,  if  not  to  extend  the  contribu- 
tions to  English  scientific  literature,  which  have  been  undertaken  by  the 
Cavendish  ^ciety. 
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It  was  resolved — 

"That  the  Report  just  read  be  received,  approved,  and  adopted.'* 

The  Meeting  then  proceeded  to  the  election  of  Officers  for  the 
ensuing  year,  and  the  following  Gentlemen  were  declared  to  have 
been  duly  elected : — 

Thomas  Grahak,  F.R.S. 


PsonssBOB  Bbakdb,  E.R.S. 
Duke  ov  Devonshibb,  F.E.S. 
Waltbb  Cbum,  F.R.S. 
John  Davy,  M.D.,  P.B.S. 
ChablesG.B.Datxbent,  M.D«  F.R.S. 
Michael  Fabadat,  D.C.L.,  F.R.S. 
JoHK  Gbaham,  F.C.S. 


A.   W.    HoFHANK,  Ph.  D.,  LL.D., 

F.R.S. 
Hbnrt  BEAi7M0irr   Leesok,  H.D., 

F.RS. 
W.  A.  MiLLEB,  M.D.,  F.R.S. 
JoHV  Stenhousb,  LL.D.,  F.R.S. 
Colonel  Philip  Tobke,  F.RS. 


Caunril. 


Rev.  J.  Bablow,  F.R.S. 

G.  B.  BuoKTOK,  F.R.S. 

Geobge  Busk,  F.R.S 

DuoALD  Campbell,  F.C.S. 

P.  J.  Chabot,  M.A.,  F.R.A.S.,  F.CS. 

Wabbkn  De  la  Rub,  Ph.D.,  F.R.S. 

W.  Febouson,  Ebq. 

E.  Fbahklami),  Ph.D.,  F.R.8. 


J.  H.  Gilbebt,  Ph.D.,  F.CS. 
Chables  Heisoh,  F.CS. 
N.  S.  Maseblyke,  F.CS. 
William  Odlibo,  M.6.,  F.CS. 
Tbenhak  Reeks,  Esq. 
Alpbed  Smee,  F.R.S. 
R.  D.  Thomboit,  M.D.,  F.RS. 
A.  W.  Williamson,  Ph.D.,  F.R.S. 


Geobge  Dixon  Lonostapf,  M.D.,  9,  Upper  Thames  Street 

Theophilus  Redwood,  Ph.  D.,  19,  Montague  Street,  RuBsell  Square, 

and  17,  Bloomsbury  Square. 

Collector. 

Mb.  Thomas  West,  Burlington  House,  PiocadiUy. 

90nit  for  tl)t  fBiitr(bntian  of  3Booiu(,  Uu 
Mb.  Habbison,  59,  Pall  Mall. 

It  was  resolved — 

"That  Messrs.  F.  Clatjdbt,  Jun.,  Daniel  Haksubt, 
and  Denham  Skiih,  be  appointed  Auditors  for  the  ensuing 

year." 
The  following  Resolutions  were  unanimously  adopted:— 

"lluit  the  thanks  of  the  Meeting  be  given  to  the  Pbb- 
8IDENT,  Tbeasuber,  and  Council,  for  their  services  to  the 

Society." 

''  That  the  thanks  of  the  Meeting  be  given  to  the  Honobaby 
Local  Secretaries  for  their  services  to  the  Society." 

"  That  the  thanks  of  the  Meeting  be  given  to  the  ChemioaIi 
Society  for  the  use  of  their  rooms." 
The  Meeting  was  then  adjourned. 

THEOPHILUS  REDWOOD,  Secbetaby, 

19,  Montague  Street,  Russell  Square, 
and  17»  Bloomsbury  Square. 
March,  1869. 


OBJECrS,  &c.,  OF  THE  CAVENDISH  SOCIETY. 


Thb  CaTendish  Society  was  instituted  fiir  the  promotion  of 
Chemistry  and  its  allied  sciences,  by  the  difiusion  of  the  liteniture 
of  these  subjects. 

The  subscription,  constituting  membership,  is  one  guinea  a-jear, 
to  be  paid  in  advance;  and  the  subscription  becomes  due  on  the 
1st  of  January  of  each  year.  A  member  is  entitled  to  a  copy  of 
eyery  book  published  by  the  Society  for  the  year  for  which  he  has 
subscribed,  but  no  member  can  receive  the  Society's  publications 
until  his  subscription  has  been  duly  paid. 


wDrks  of  the  cavendish  society. 


1648. 

1.— CHEMICAL  REPORTS  AND  MEMOIRS.  Edited  by  Tbqmas 
Graham,  F.R.&    (Out  of  Print.) 

2.— HAND-BOOK  OP  CHEMISTRY.  By  Iieopold  OxaLnr.  Trans- 
lated by  Hbkbt  Waots,  B.A.,  P.CS.    Vol  I. 

1849. 
3.— HAND-BOOK  OF  CHEMISTRY*    By  Lbopoli)  Gmelih.  VoL  IL 
4.— HAND-BOOK  OP  CHEMISTRY.    Br  Lbopold  Gmsuh.    VoL  III. 
6.— THE    LIPE   AND    WORKS   OF  CAVENDISH.    By  Dr.  Gxobok 

WiLSOV. 

1860. 
6.— HAND-BOOK  OP  CHEMISTRY.    By  Leopold  Gxbuit.    VoL  IV. 
7.— HAND-BOOK  OP  CHEMISTRY.    By  Lsofold  Gmeliv.    VoL  V. 

1801. 

8.— PHYSIOLOGICAL  CHEMISTRY.  By  Pbofessob  Lbbkabit. 
Translated  by  Gbobgb  E.  Day,  M.D.,  P.R.S.  VoL  L  (Out  of 
Print.) 

9.— SAND-BOOK  OP  CHEMISTRY.    By  Leopold  Gmbuit.    VoL  VL 

1852. 

10.— HAND-BOOK  OF  CHEMISTRY.  By  Leopold  GifELiir.  VoL  VIL 
(Organic  Chemistry,  VoL  I.) 

11.— PHYSIOLOGICAL  CHEMISTRY.  By  Pbopebsob  IiB&xixn.  VoL  IL 

12.— ATLAS  OF  PLATES  eblatibo  to  PHYSIOLOGICAL  CHEMIS- 
TRY.   By  Db.  Otto  Funkb. 

(Supplement  to  Lehmaitii's  Phtsiolooical  Cuemistbt.) 

186S. 

13.— HAND-BOOK  OF  CHEMISTRY.  By  Leopold  GnELlflr.  VoL  Vin. 
(Oigsnio  Chemistry,  VoL  II.) 

14. -ELEMENTS  OF  CHEMICAL  AND  PHYSICAL  GEOLOGY.  By 
Pbovcssob  BuMHOir.    VoL  L 


1854. 

15.— THE  LIFE  AND  SCIENTIFIC  RESEARCHES  OF  DALTON. 
By  Db.  W.  C.  Henby,  F.R.S. 

16.— PHYSIOLOGICAL    CHEMISTRY.      By    Pbopbssob    LsHMAirir. 

Vol.  III. 
17.— LAURENT'S  CHEMICAL  METHOD.   Translated  by  Wm.  Odlwo, 

M.B. 

1855. 

18.— HAND-BOOK  OF  CHEMISTRY.    By  Leopold  Gmblih.   Vol.  IX. 

(Organic  Chemistry,  Vol.  III.) 
19.— ELEMENTS  OF  CHEMICAL  AND  PHYSICAL  GEOLOGY.    By 

Pbofbssob  BiBCHor,    Vol.  II. 

1856. 
20.-  HAND-BOOK  OF  CHEMISTRY.    By  Leopold  Gmeliit.   Vol  X. 

(Organic  Chemistry,  Vol.  IV.) 
21.— HAND-BOOK  OF  CHEMISTRY.  By  Leopold  Gmilif.    Vol.  XII. 
(Organic  Chemistry,  VoL  VI.) 

1857. 
22.-  HAND-BOOK  OF  CHEMISTRY.  By  Leopold  Gmeliw.  Vol.  XI. 
(Organic  Chemistry,  VoL  V.) 

1858. 
23.— ELEMENTS   OP  CHEMICAL  AND    PHYSICAL   GEOLOGY. 
By  Pbofbssob  Bibobop.    VoL  III. 

CHEMICAL  REPORTS  AND  MEMOIRS.  Edited  by  Pbopbssob 
Gbaham.    This  work  is  out  of  print. 

GMELIN'S  HAND-BOOK  OF  CHEMISTRY.  TransUted  and 
Edited  by  Hbnbt  Wattb,  B.A.,  P.CS. 

The  first  Volume  of  this  Work  treating  of  Physics,  is  out  of 
print.  The  Five  Volumes,  from  VoL  II  to  Vol.  VI,  oom- 
prising  the  Inorganic  Chemistry,  may  be  obtained  for    £15    0 

The  7th  and  8th  Volumes,  being  the  first  two  volumes  of  the 

part  treating  of  Organic  Chemistry,  for        110 

The  9th  and  10th  Volumes,  for        110 

The  subsec^uent  volumes  can  only  be  obtained  by  subscribing  for  the 

years  for  which  they  are  issued. 

LEHMANN'S  PHYSIOLOGICAL  CHEMISTRY.  Transited  and 
Edited  by  Db.  G.  E.  Day,  F.R.S. 

The  First  Volume  of  this  work  is  out  of  print.  There  still  remain  a 
few  copies  of  the  Second  and  Third  Volumes,  and  of  Dr.  Otto  Funke's 
Atlas  of  Physiological  Plates,  which,  together,  may  be  obtained  for 
£1  1*. 

BISCHOFS  ELEMENTS  OF  CHEMICAL  AND  PHYSICAL 
GEOLOGY. 

The  First  and  Second  Volumes  of  this  Work  are  supplied  for  a  sub- 
scription of  £1  Is, 
THE  LIFE  AND  WORKS  OF  CAVENDISH.  By  Dr.  Geo.  Wilsoit. 

THE  LIFE  AND  SCIENTIFIC  RESEARCHES  OF  DALTON. 
By  Dr.  W.  C.  Hbkbi,  F.R.S. 

LAURENT'S  CHEMICAL  METHOD.    Translated  by  Dr.  Osliro. 

These  three  Works  are  supplied  for  a  subscription  of  £1  1«. 

%*  Applicntions  for  the  works  of  the  Cavendish  Society,  are  to 
be  made  to  the  Agent,  Mr.  Harrison,  59,  Pall  Mall,  S.VV. 


H^onotatp  Local  ^ectetatie^. 


Aberdeen— Dr.  R.  Rattray. 
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Cambridge— Y(,  H.   Miller,   Esq., 
J&.A.,  ir.K.9. 

Chester — R.  D.  Qrindlej,  Esq. 

Cl\fionr-0.  F.  Schacht,  Esq. 

Cork — Thomas  Jennings,  Esq. 

Dublin — Dr.  J.  Apjohn. 

Edinburgh— Dt.  Geo.  Wilson,  F.R.S.E. 

Bxeter—QtOTge  Cooper,  Esq. 

Famham — W.  Newnham,  Esq. 

Oalway — Dr.  T.  H.  Rownej. 

^/(M^ov7— Walter  Crum,  Esq.,  F.K.S. 

Oosport^Dr.  W.  Lindsay,  R.N. 


Ouemaey-Dr,  E.  Hoskins,  F.R.S. 
J^o/i/buB-John  W.  Garlick,  M.D. 
JJu^;— Thomas  J.  Smith,  Esq. 

Leeds— yf.  S.  Ward,  Esq. 

r  .  >     f  Dr.  J.  Dickinson. 

Liverpool — J 

I  J.  B.  Edwards,  Ph.  D. 

Llandilo — B.  Motgan,  Esq. 

--      ,  .John  Graham,  Esq. 

Manchester —  ^  „  „  „  ,^.    ,v 

•  H.  E.  Roscoe,  Ph.  1). 

Newport  {Monmouthshire) — Ebene- 
zer  Rogers,  Esq. 

Norwich — Edward  Arnold,  Esq. 

Nottingham — Joseph  White,  Esq. 

Ox/ordr—U,  J.  Smith,  Esq. 

St,  Andrew^s— Dr.  G.  B.  l>p.j,  F.R.S. 

St.    Helen's    {Lancashire)  — James 
Shanks,  Esq. 

Southampton— W.  B.  Randall,  Esq. 

Stockbridge — Geoige  Edmondson, 
Esq. 

Swansea— J>r.  Thomas  Williams. 

Wolverhampton — B.  Walker,  Esq. 

Worcester — W.  Perrins,  Esq. 

York—W,  G.  Procter,  Esq. 
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